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fhe lower engraving on this page is of a 
horizontal boring and milling machine which 
possesses the capacity and variety of move- 
ments necessary to adapt it to a very wide 
range of heavy work. 

The machine of 
heavy bed, to which the post carrying the 
‘ing bar is permanently fixed, and the 


mit 


consists essentially a 


»carrying the outer support for the bar 
movable along the bed to it 
ibbed in three places. The platen rests 
upon a saddle between the two posts, as 
shown, and can be given any desired move- 
ment either to bring the work into position 
for boring or for feeding when milling. 

The saddle which carries the boring bar is 
counterbalanced, is gibbed to the face of the 
fixed post, and is raised or lowered upon it 
by the screw seen within the post, this 
screw being driven from a shaft which 
passes through the bed to the movable post, 
and by means of bevel gears drives also the 


which is 


vertical serew which moves the outer bear- 
ing, thus keeping them in line with each 
other. 

Rotary motion is transmitted to the boring 
bar by the vertical shaft seen at the left of 
the post, this shaft being splined to pass 
wr below the floor when the head is low 
onthe post. This shaft is in turn driven 
by means of bevel gearing from a horizontal 
shaft to which the driving cone pulley, with 
its back gears, is attached. Twelve differ- 
ent speeds are provided for. 

Above the boring bar isa sliding bar of 
‘tangular section, having a rack upon it, 
ind to this sliding bar the feed motion is 


} 
G 


rec 
ipplied, an arm 
from the feed bar and embracing the boring 
bar, which can pass freely through it ex- 
cept for the threaded collars each side of the 
arm, which are fitted to what may be termed 
a square thread cut upon the bar, but which 
is more properly perhaps a narrow and shal- 
low spiral groove of relatively great pitch, 
which serves simply to give a means of ad- 
justing and easily securing the collars to the 
bar without materially reducing its bearing 
surface in the sleeve or its strength. By 
s of these collars the bar is adjusted, 
its continuous movement being 36’, while 


projecting downwardly 


mean 


its total movement is 86 
At the back of the bevel gear, 
Which is at the end of the main 


bearing sleeve, isa small spur gear 
from which the feed motion is de- 
rived, this gear driving an intermed- 
iate shaft on which are three gears 


i 


lifferent sizes, any one of which 
may be driven by means of a sliding 


These 
engage with 
three gears 
keyed to the 
shaft above, 

ich in 


n drives 
ther shaft 


hind it 
rying at 
end the 


i wheel 
moving 


} 


bar and 
friction clutch, while at the other it 
ves by means of a bevel pinion and 


gear a vertical shaft on which 


are two spur 








sliding key which is controlled by the lever 





seen above. These gears drive the shaft 
on which is the rack pinion, and thus six 
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rates of feed are provided for. 
which the 
platen are derived runs a 


of 
front 


the 
of 


motions 


the 


from various 
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30RING AND MILLING MACHINE. 


The shaft 


Horizontal Boring and Milling Machine. gears either of which can be driven by a the bed. This is driven either by the cone 


pulley for feeding motion or by the spur 


CHAIR MortriIsina MACHINE. 


gears shown for the traversing motions, 
and by means of suitable gearing drives 


— 
the shorter shaft which passes along the 


front 
means of the worms and wheels with thei 


of the saddle. 
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From this shaft, by 





clutches as indicated, the various motions to 
the platen, along the bed, transversely and 
rotary are derived, the latter being by means 
of the worm-driven pinion at the right ot 
the platen which engages with the large 
spur gear, portions of which are visible. 
The bed of this machine is made of any 
desired length. The vertical movement of 
the head upon the post is 66”; transverse 
movement of the platen upon the saddle 
954 It is built by Bement, Miles & Co., 
Philadelphia, Pa. 
— <=> 
Chair Mortising 


Machine, 
The first illustration on 
machine designed especially 


this page is of a 
for making 
mortises in parts of chairs and for similar 
work, The principle of its operation is that 
of the routing machine or of the machinists’ 
key seat drill, there being a rotary cutter 
which is made to move back and forth lat- 
erally “while cutting, thus producing the 
mortise. 

The reciprocation of the boring and mor- 
tising arbor is effected by means of a con 
necting rod and an adjustable crank-pin 
attached to the face-plate of the driving 
Any length 
of mortise equal to the travel of the cutting 
bit, which is 4 inches, can be made by 
the position of the crank-pin. 
The depth of the mortise or the hole to be 
bored is gauged by the stop on the table. 
The table that supports the material is fed 
forward to the stop by means of a hand lever 
with rack and pinion connection. 

The table is raised vertically by the screw 
and hand lever, and is provided with three 
clamps of different forms for holding the 
material in the position required for the 
work to be done upon it. 

The machine is mounted on 
a substantial 
with broad floor base, and with 


shaft, having variable speeds. 


changing 


cored column, 
its countershaft is entirely self- 
The fixed end of 
the arbor moves in a ball and 
joint, it to 
revolve and to reciprocate at 


contained. 


socket ulowing 
the same time. 

Routing bits, one each 4, 4, 
2 inch diameter, are furnished. 
The machine is built by J. A. 








Fay & Egan Co., Cincinnati, 
Ohio. 
—_ cape mess 
It is stated that in France 


pens for writing are now being 
made from celluloid in the fol 
Thin 
celluloid, 


lowing manner: sheets 


manufactured from 

ebonite, vul 

cunite, ete., 
correspond 
ing with the 
outlines of a 
pen 
stamped out, 


are 


punched, 
finally 
laid in a soft 


and 
ened  condi- 
tionin a press 
that has been 
heated, 
which means they receive the desired shape. 


by 


After being cooled in a water-bath the pens 
thus obtained are split with a knife. 
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Early Engineering Reminiscences. 


By GEORGE EscoL SELLERS. 
THE UNITED STATES MINT—I. 

For some years an older brother and my- 
self had much to do with the machinery for 
the United States Mint. This was during 
the period of the transition from hand coin- 
age to coining by steam power. I have been 
asked to note some of my recollections in 
that connection, as such reminiscences, I was 
told, might be of historic value, as well as 
of interest to the progressive mechanics of 
the present time. To comply with this sug- 
gestion, I have todepend mainly on memory, 
which at my age is not entirely to be relied 
upon; so far as dates and names are con- 
cerned, memory may be sadly deficient. 
Fortunately, however, I have kept among 
an accumulation of old drawings and sketch- 
es some working drawings and others mere- 
ly suggestive sketches of detached portions of 
the mint machinery, in many instances barely 
sufficient to enable me to reconstruct the old 
machine in a sort of mental picture. These 
drawings, not always datéd or indorsed in 
any way, have recalled much that otherwise 
would have been forgotten. If I derive 
anything from them worth recording, it can 
only be in a rambling desultory manner. 

I am not deficient in the kind of memory 
that retains object lessons of form, location 
and surrounding; a mental quality that 
should be cultivated by both civil and me- 
I now frequently recol- 
object lessons in me- 


chanical engineers. 
lect 
chanics and engineering designs of 
than half a century ago as vividly as if only 
of yesterday’s occurrence. To illustrate 
what I mean, and to make the illustration 


some striking 
more 


impressive, I will give an instance of the 
importance of cultivating this kind of men- 
tal picture of scenes or objects. When about 
fifteen years of age my ‘“‘fad” was compara 
tiveanatomy. I attended two winter cours 
es of lectures and spent much time in the 
dissecting room and became quite expert in 
making anatomical preparations, which is a 
truly mechanical part of the science. As 
years went by almost all the nomenclature 
of the human anatomy was forgotten, but 
the mental picture of the component parts 
of the human frame as seen by me remained, 
to be of after use in several cases of severe 
accidents, Where under compulsion this early 
knowledge was utilized. Thus, in 
a man had his foot caught in a railway frog 
whereby it was crushed almost toa pulp, 
and the fellow would have bled to 
death but for the immediate application of a 
knotted handkerchief applied with a stick 
twister. as my recollection of the anatomical 

Ampu- 
From the 


one Case 


por or 


structure suggested it should be. 
tation, however, was necessary. 

location of the railroad from the coal mines 
where the accident occurred, it was impossi 
ble to carry the man to any experienced sur- 
geon. A country physician was called in, 
who nervously undertook the case, but he, 
unused to such work, soon sickened and 
grew faint and very gladly accepted my as- 
sistance, which from my early recollections 
I was able to give, in taking up arteries, 
and together we accomplished what might 
have been too much for the doctor alone, 

This has nothing to do apparently with 
the subject proposed from my papers, but I 
give it nevertheless as a striking example of 
the necessity of training both the mind and 
hand to do any work that they may be called 
upon to do, and to the engineer all hu 
man knowledge may sooner or later come of 
use. 

Naturally, as the capital of the United 
States at the time, the first mint was located 
in the city of Philadelphia, and few realize 
now the humble beginning from which the 
ereater mints of the country have sprung. 
The old U. 8. Mint in Philadelphia was on 
the east side of Seventh street, on one of 
those called in Philadelphia a city 
block, these blocks being bounded on their 
four sides by the principal streets, and per- 
haps subdivided into smaller blocks by al- 
ieys or The particular block in 
question was between Sixth and Seventh 


areas 


courts, 


streets on the east and west and Market and 
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Arch on the south and north, and in point 
of fact the building was about midway of 
the block on the corner of a small street 
named Sugar Alley, which ran from Sixth 
to Seventh streets, bisecting the block. The 
building used for the mint had very much 
the appearance of an ordinary three-story 
brick dwelling house of that period, the 
back building and yard extending on the 


alley. In a rear room, facing on the alley, 
with a large, low down window opening 


into it, a fly press stood, that is a screw- 
coining press mostly used for striking the 
old coppercents. Through this window the 
passersby in going up and down thealley could 
readily see the bare-armed vigorous men 
swinging the heavy end-weighted balanced 
lever that drove the screw with sufficient 
force sothat by the momentum of the weight- 
ed ends this quick-threaded screw had the 
power to impress the blank and thus coin 
each piece. They could see the rebound or 
recoil of these end weights as they struck a 
heavy wooden spring beam, driving the lev- 
er back to the man that worked it; they 
could hear the clanking of the chain that 
checked it at the right point to prevent its 
striking the man, all framing a picture very 
likely to leave a lasting impression, and there 
are no doubt still living many in Philadelphia 
who can recollect from this brief notice the 
first mint. 

The impression made upon me as a boy 
was the more enduring as it was one of al- 
most daily occurrence. The block on which 
the old mint stood, besides being divided by 
Sugar Alley, had on Sixth street near Mar- 
ket the entrance to what known as 
Mulberry Court. This court extended near- 
ly half way to Seventh street, and at the 
head of the court was a dwelling house fac- 
This house 


was 


ing the entrance to the court. 
separated Mulberry Court from another al- 
ley or court that entered from Seventh 
street, known as St. James street. The dif- 
ference between the terms alley and court in 
this case was that the name alley was given 
to a narrow street of uniform width, either 
entirely passing through the block or enter- 
ing it for a short distance, while the term 
court was applied more particularly to a 
narrow entrance from the main street widen- 
ing into a broader area, around which area 
the more pretentious houses were frequently 
On the north side of Mulberry 
Court were three dwelling houses, in one of 
which I first saw the light. The lot where 
stood the house in which I was born corner- 
ed with one on Sixth street occupied by Mr, 
Frederick Graff, who followed Latrobe as 
engineer of the Philadelphia water-works, 
and who designed and constructed the Fair- 


erected. 


mount water-works; a gateway connected 
our yards. Mr. Graff was one of my fath- 
er’s most intimate acquaintances, who with 
Dr. Robert Patterson, then in charge of the 
mint, and Adam Eckfeldt, chief coiner, were 
together frequent visitors at our house on the 
court; it was aclannish neighborhood, gates 
connecting all our yards, even to the yard 
of the fire-engine shops carried on by Jacob 
Perkins and my at the end of St. 
James. From this yard was an opening into 
Sugar Alley, which to us as youngsters had 
other attractions than the coining press, for 
there stood the little shop of the best mo- 
lasses candy maker in Philadelphia. The 
house at the end of the court was eventual- 
ly removed, the street being then called St. 


father 


James street, now Commerce street, of which 
street it is a continuation. 

One day in charge of my elder brother I 
stood on tip-toe with my nose resting on the 
iron bar placed across the open window of the 
coining room to keep out intruders, watch- 
ing the men the fly 
press; it must have been about noon, for Mr, 
Eckfeldt came into the room, watch in hand, 
and gave a signal to the men who stopped 


swing the levers of 


work. Seeing me peering over the bar, he 
took me by the arms and lifted me over it, 
Setting me down by the coining press 
asked me if I did not want to make a cent, 
at the same time stopping the men who had 
put on their jackets to leave the room. He 
put a blank planchet into my hand, showed 
me how to drop it in, and where to place my 


hand to catch it as it came out; the leverand 
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weights were swung, and I caught the pen- 
ny as we boys called cents, but I at once 
dropped it. Mr. Eckfeldt laughed and ask- 
ed me why I dropped it? Because it was hot 
and I feared it would burn me; he picked it 
up and handed it to me, then certainly not 
hot enough to burn; he asked if it was not 
cold when he gave it to me to drop into the 
press; he told me to look and see there was 
no fire, and feel the press that it was cold; 
he then told me I must keep the cent until I 
learned what made it hot; then I might, if I 
liked, spend it for candy. 

When I showed the bright new cent to 
my father, whom I found in his workshop, 
and asked him to tell me what made it hot, 
he said he would show me; he handed me 
a common sulphur-tipped match, then took 
up a small rod of copper, told me _ to 
feel that it was cold, held its end on an an- 
vil, and struck it a few quick sharp blows 
with a hammer, then applied it to the match 
which I held in my hand, which to my 
amazement was at once ignited; he said, 
now you have something to think about and 
may be able to understand when you are 
older; it was an object lesson that led to 
many a train of thought. When yearsafter 
in speaking of it to my mother’s father, 
Charles W. Peale, he took up an old file of 
letters and sorted out a number from Benja- 
min Thompson (Count Rumford) and read 
from them many passages descriptive of his 
wonderful experiments and researches into 
the nature of heat, and its generation by 
friction or percussion, that have since been 
so beautifully illustrated and enlarged on 
by Prof. John Tyndall in his work on ‘‘Heat 
as a Mode of Motion,” and by Joule on 
the ‘‘Corelation of Forces,” after a lapse of 
over half a century. 

In this rambling dissertation I have not 
yet done with my first coined penny that 
was to kept until I learned the 
cause of its sudden heat. It could not have 
been many days before I lost it in a manner 


have been 


as strongly impressed on my mind as was 
its coinage. I dropped it on a flight of rude 
heavy stone steps and saw it roll intoa 
hole or crevice back of one of the steps, past 
all hopes of recovery. Iwas with my grand- 
father Peale and his wife, visiting a brother 
of Mrs. Samuel Moore, who we were taught 
tocall Uncle Samuel. It was at his flour-mill 
on a creek thatran into the Schuylkill some 
distance above Philadelphia. The journey 
to the mill was made in aone-horse gig (shay) 
I sat on a stool with my back to the dash- 
board, with grandfather’s foot against the 
dash on one side of me and grandmother’s 
foot on the other, to guard against my falling 
out. The flour-mill on the creek, a stone 
building with men making flour barrels, the 
great stone hillside dwelling house with 
flight of stone steps from the road to the 
cooper shop, were allas strongly pictured on 
my brain as it was possible to be on one so 
young. After many years something oc- 
curred that brought the lost penny to mind, 
and I asked my mother 
tions she had of my visit with my grand- 
parents to Samuel Moore? She had none 
whatever; she did not think it possible that 
when so young I would have been allowed 
to go, even if they would commit such folly 
as to have taken me; she thought it was 
only a vivid dream; she was so positive that 
I began to think she might be right. 

Years afterwards when carrying on our 


what recollec- 


foundry and machine works we were ap- 
plied to by Mr. Bethel Moore (an old cus- 
tomer for machine cards), the then owner of 
factory, for to help his 
water-power by steam engine at seasons of 
drought. As his factory was only three 
or four hours’ drive from our works I de- 
cided to drive there to obtain dimensions 
and make the plans required. I did so, 
taking my wife and little son with mein a 
two-wheel stanhope, my son on a stool back 
against the dash, just as I had dreamed of 
having ridden with grandfather, Although 
the factory was so near home I was not fa- 
miliar with the country in that direction. 
As we neared the place I got glimpses that 
recalled to mind the early ride; 
came to the stone hillside dwelling house, 


a woolen plans 


when we 


two stories high on the road by which we 
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approached and three stories on the n 
road below, the stone steps from upper 
lower road, all so familiar, it must certain]y 
be the place where I lost my precious }. 
ny; the name Moore of the present owner 
being the same seemed to confirm it. 
speaking of it to him he said that so: 
twenty or more years previous the place had 
belonged to a Mr. Samuel Moore, but 
connection of his family. 

The woolen factory had been added to ; 
old flour-mill, which was still standing 
had been converted into the fulling mill 
was the water-wheel house of the factory 
in which the auxiliary steam engine wou d 
have to be placed. The stone building ne 
the foot of the steps might have been, as | 
supposed, a cooper shop, but he had \ 
larged it for his dye house. As we entered 
it I pointed to a window »dpposite the door 
and back of the dye kettles, and said if the 
same window frame remains, Samuel Moor 
cut on the window sill what he said was my 
name. An accumulation of rubbish and dirt 
was Cleaned off, the sill was rotten and » 
tions gone, but G. E. S., 1812, which had 
been deeply cut, was still visible. Then be. 
ing satisfied that the early picture was no: 
dream, I turned my attention to the flight 
stone steps, walking several times up 
down. The crevices and irregular holes hi 
become filled with soil out of which wa: 
luxurious growth of grass and weeds, t! 
portions not foot-worn covered with moss 
and lichens. It was some time before I could 
locate the spot, but after pulling up sever: 
tufts of grass a hole was exposed that 
peared like what I recollected of the h 
into which the penny had rolled. To mak 
the matter certain a crowbar was brought 
and the step lifted, and there lay the o1 
bright cent, thickly coated with the creen 
copper oxide; it bore the date 1812, evidence 
that I was only about four years of sax 
when the picture of its coinage, its loss, a 
the other incidents were so indelibly ji 
pressed on the storehouse of my brain. 

The little yard in the rear of the old mi 
was a very attractive place to us youngsters 
its great pilesof cord wood, which by the bar 
row load was wheeled into the furnace ro 
and thrust full size in the boiler furnace, which 
to my young eyes appeared to be the hottest 
place on earth. There almost daily was to 
be seen great lattice-sided wagons of char 
coal being unloaded, and the fuel stack 
under 2 shed to be used in the melting and 
the annealing furnaces. 

As I grew older and better able to und 
stand, my interest in all the various processes 
increased, from the fuel yard to the melti 
room to see the pots or crucibles charged 
with the metals and their fluxes placed in 
the furnaces and the fires started, and wh 
melted to see the man with his cage-jawed 
grasping tongues lift the crucible out of the 
fiery furnace and pourthe melted metal in 
the ingot molds. Then the rolling these in 
gots into strips of sheet metal, splitting «nd 


turning them into narrow strips by rev 
ing cutting shears. Thinning or pointing 
the end of the strips by rollers with flat 
spaces on them, so that the strips can be i 
serted between the regulated and fixed dics 
of the draw-bench to equalize their thir 
ness as they are seized by a pair of nippers 
hanale 
which the operator at once engages in a link 


gripping tongues, the hooked 
of the constantly traveling chain by whi 
the strip is drawn through between the dies 
the operator then by hand pushed the gr 
pers back into place to takea grip on anot 
strip. These strips were fed by hand int 
the planchet cutting out presses, and it 
quired practice to attain the adroitness to : 
handle the strips to cut them out to the b 
advantage so as to leave the least meta 
be returned to the melting pots. Sil 
planchets by the rolling and drawing pr 
ess become too hard for coining without 1 
annealing. Then the hand-milling press was 
a very interesting one to watch, it was r 
ing and notching or lettering the rim of 
planchet as a preventive against clipping 
robbing. This was done by rolling betw 
grooved and notched parallel rulers or b 
one being fixed, the other movable endways 
by a pinion working into a rack. The o} 
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after placing two planchets one in ad- 
nee of the other between the parallel bars, 
n bya partial turn of a hand-crank the mov- 
le baristhrust ahead sufficiently to entirely 
ate the planchets, when they are taken 
t and two others put in. Every gold and 
ver planchet as cutout was passed through 
e hands of an adjuster; if overweight re- 
ced by a file, a leather pouch in front of 
bench catching the filings; if too light 
ey were returned to the melter. I have 
recollection of ever having seen the cop- 
er planchets for cents being made in the 
nt, but I have avivid recollection of small 
n hooped casks filled with copper planch- 
for cents and half cents. I have the 
inipression that they were imported as cop- 
prin that condition and only stamped or 
coined in the mint. simi- 
lar to the casks in which card wire was im- 
ported from England at that period. My 
object in giving these notes of operations of 
the old mint is that to the general reader the 
advances from the old hand to steam coinage 
and their importance and value may be un- 


These casks were 


derstood. 
—_——-. o-p>e 


Richards’ Air Hoist. 

We illustrate with this an air hoist, the 
invention of Frank Richards, whose address 
is P. O. Box 8686 New York City. The 
hoist here represented was made for a spe- 
cial purpose, in fact, these hoists are modi- 
fied to suit different purposes, as required. 
Mr. Richards describes the hoist as follows: 

Fig. 1 is froma photo of a hoist made for 
a special purpose and 


now in use. In this a 
case the hoist was 
required to travel 


only six or eight 
feet along a straight 
The hoisting 
hook is thrown up 
over the other ropes 
to get it into the pic- 
ture, and the opera- 


beam, 





ting valve and con- 
nections are not 
shown. Everybody 


can see how the hoist 
The inner rt) 

end of the cylinder is r 
When air is | 
admitted to the outer 
end of the cylinder 
the pressure acts up- 
on the piston and the 
thrust 
the 
sheives mounted on 
its head and the hoist 
ing is accomplished. 
The multiplication of 
the movement 
pends upon the num- 
YU 


ber of sheaves. ‘The 

hoist here shown is \ 

fourfold, and 18 \ 

travel of cylinder NY 


works. Xs 
ne 


open, 


cylinder is 


Way carrying 


de- 


gi 6 feet of lift. 
When the cylinder 


reuches the outer 

limit of its travel, and | (27 
is stopped by the 
nuts on the end of 

| uide rods, the CF 

hi comes close up 

to the sheaves, and 

it will thus hoist higher than a chain hoist 
s nded in the same place. Where it 


is desirable to command the whole length 
straight beam the rope may be made 
Will a hook at each end; then either hook 


miiy be fastened and hoisting may be done 
the other one, one hook hoisting at one 
t {the hoist and the other hook hoisting 


other end of the hoist, as either may 
inted. Where longer travel is required 
\oist may be suspended by hooks, Fig. 
regular trolleys, and may be run around 
Cleves or anywhere required. The air is 
8 lied to the hoist either directly at the 
er (and only) cylinder head or from the 
end of the hoist through the piston 
which in that case would be a pipe. 
last arrangement is best where the 
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hoist is used as a stationary hoist as in 
Fig. 3. 

In connection with the hoist a valve of 
novel construction is provided. The air 
hoist requires a three-way valve, whereby 
the cylinder may be put in communication 
with the compressed air supply when hoist- 
ing, and with the atmosphere when lower- 
ing. The valve should move easily, and it 
should have considerable lap, so that when 
shut off slight or accidental movements will 
not open communication on either side. 
The opening should be at first fine and 
gradual, so that the hoist will not start too 
suddenly or go too far. The valve should 
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Investigation of the Strength of Gear 
Teeth,* 
By WILFRED LEWIs. 

To mechanical engineers, the strength of 
gear teeth is a question of constant recur- 
rence, and although the problem to be solved 
is quite elementary in character, probably 
no other question could be raised upon 
which such a diversity of opinion exists, 
and in support of which such an array of 
rules and authorities might be quoted. In 
1879, Mr. John H. Cooper, the author of a 


well-known work on ‘ Belting,” made an 
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examination, Mr. 
Cooper selected the following formula from 
an English rule published at Newcastle- 
under-Lyme in 1868, and, as an expression 








In summing up his 


of good general averages, it may be con- 
sidered passably correct. 

X = 2,000 pt (1) 
in which 

X = breaking load of tooth in pounds. 

p = pitch of teeth in inches. 

J = face of teeth in inches. 

In conclusion he makes this pertinent 
‘It must be admitted that the 
shape of the tooth has something to do with 
its strength, and yet no allowance appears 
to have been made by the rules tabulated 
above for such distribution of metal, the 
breaking strength being based upon the 
pitch or thickness of the teeth at the pitch 
line or circle, as if the thickness at the root 
of the tooth were the same in all cases as it 
is at the pitch line.” 


observation: 


Notwithstanding the 
fact that the necessity for considering the 
form of the tooth, as well as its pitch and 
face, was thus clearly set forth over thirteen 
years ago, Lam not aware that any one else 
has taken the trouble to do it, and, as the 
results to be presented have been well tested 
by experience in the company with which I 
am connected, I believe they will be of 
interest and value to others. 

In estimating the strength of teeth, the 
first question to be considered is the point or 
line at which the load may be applied to 
In the 
sometimes 
the pitch line, 
sometimes at the end 
of the tooth, and 
sometimes at one cor 
but in 
I modern 


produce the greatest bending stress. 
the 
ussumed to be applied at 


rules referred to, load is 


Va 


ner, good 
machinery, 
the agricultural type 
excepted, there is sel- 
dom any occasion to 
assume that the load 
is not fairly distrib- 
uted across the teeth. 








Of course, it may be 
concentrated at 
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one 
corner, as the result 
of careless alignment 
or defective design, 
in which the shafts 
are too light or im 











properly supported, 
and, for a rough class 
of work, allowance 
should certainly be 
made for this contin- 
but in all 


cases Where a reason- 


gency, 


able amount of care 
is exercised in fitting, 
a full bearing across 
the teeth will soon be 


attained in service. 























It must be admitted, 
however, that on ac- 
count of the inevita 
ble yielding of shafts 
and bearings, even of 





Fig. 3. 


RicHarpbs’ Arr Horst. 


be easily adjustable for wear. ‘The common 
three-way cock is wanting in more than 
one of these particulars, and is not suitable 
for air All these points are well 
provided for in this special valve, and it is 


hoists. 


at the same time simple and cheap. 


—— +> ———_- 
By the driving belt running off the pulley 
in a New York shop the engine ‘‘ran 


away,” frightening 65 girls into running 
down stairs to the street, which so rattled 
the proprietor that he pulled the fire alarm, 
bringing the firemen around to stop the 
engine. 

— pe 


The Russian and Italian Governments now 
have torpedo boats that make 274 knots, 
with promise of others of greater speed. 


examination of the subject and found there 
were then in existence about forty-eight well- 
established rules for horse-power and work- 
ing strength, sanctioned by some twenty- 
four authorities, and differing from each 
other in extreme cases about 500 per cent. 
Since then, a number of new rules have 
been added, but as no rules have been given 
which take account of the actual tooth 
forms in common use, and as no attempt has 
been made to include in any formula the 
working stress on the material so that the 
engineer may see at once upon what assump- 
tion a given result is based, I trust I may 
be pardoned for suggesting that a further 
investigation is necessary or desirable. 

* Paper “read before the Engineers’ Club of 
Philadelphia. 





the stiffest construc- 
tion, the distribution 
| DS | of pressure may not 

be uniform under 
variable and 
that the assumption 
of uniform 








loads, 


pressure 

across the teeth is not 
always realized in the best practice. To 
what extent it is realized I shall not attempt 
to estimate, but in general practice, where 
the width than 
two or three times the pitch, the departure 
The 


of the teeth fs not more 
cannot be regarded as_ serious. 
clusion is therefore reached that in first- 
machinery, for which the present 
investigation is intended, the load can be 
well distributed 
across the tooth than as concentrated at one 
corner. Having thus disposed of the first 
question, the second is, at what part of the 
face should the load be assumed to be carried 


con- 
class 


more properly taken as 


in estimating the strength of a tooth ? 

Evidently the load 
any point within the are of action, and it 
might be argued that when a tooth is loaded 


may be carried at 
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at its end, there are always two teeth in 
gear, and that the load should be divided 
between them. This is theoretically true of 
all teeth properly formed and spaced, but it 
must be admitted that mechanical perfection 
in forming and spacing has not yet been 
reached, and that the slightest deviation in 
either respect is sufficient to concentrate the 
whole load at the end of a single tooth. In 
time this concentration may be relieved by 
wear, but it is not so easily corrected as 
unequal distribution across the teeth, and, 
as the present practice of cutting gears with 
a limited cutters 
makes it almost impossible to obtain teeth 


number of equidistant 
of proper shape, it is evident that the load 
cannot safely be assumed as concentrated at 
a maximum distance less than the extreme 
end of the tooth. 
the teeth will not be so severely tested, and 
the error in this assumption compensates in 
a measure for the error in the first assump- 
tion of equal distribution across the teeth. 
Having thus concluded that gear teeth may 
fairly be considered as cantilevers loaded at 
the end, the influence of their form upon 
their strength remains to be disposed of. 


In some cases, of course, 


In interchangeable gearing, the cycloidal 
is probably the form in 
general use, but a strong reaction in favor of 
the involute system is now in progress, and 


most common 


I believe an involute tooth of 224 degrees 
obliquity will finally supplant all other 
forms. There are many good reasons why 
such a system should be generally adopted, 
but it is not my purpose at present to dis 
merits defects of different 
systems of interchangeable gearing, and | 
now propose to explain how the factors 
given in the table herewith were determined 
by graphical construction. 

A number of figures were carefully drawn 
on a large scale, to represent the teeth cut by 
a complete set of equidistant cutters, mak- 
ing the fillets at the root as large as possi 
ble to clear an engaging rack. See Plate I. 

The addendum was .3 p, and root .35 p, 
as shown in the illustrations, and the clear- 


cuss the and 


ance .02 p. 

When the load is applied at the end of a 
tooth and normal to its face in the direc- 
tion a ), it may be resolved into two forces, 
one tending to crush the tooth, and the other 
to break it across. The radial component 
which tends to crush the tooth directly has 
but a slight effect upon its strength. In 
material which is stronger in compression 
than in tension, the transverse stress due to 
the other component, W, is partially coun- 
teracted on the tension side, and the teeth 
are stronger by reason of their obliquity of 
action, but in material which is weaker in 
compression the reverse is the case, and, in 
general, it may be said that the strength of 
teeth will not be affected more than 10 per 
cent. either way by the consideration of this 
radial component. 

It should therefore be understood that for 
the sake of simplicity the factors given have 
been determined only with reference to the 
transverse stress induced by the force W, 
which may be regarded as the working load 
transmitted by the teeth. This load is ap- 
plied at the point 4, but it does not at once 
appear where the tooth is weakest, and, to 
determine that point, advantage is taken of 
the fact that any parabola in the axis de and 
tangent to ) W at the point 4 incloses a 
beam of uniform strength. Of all the parab 
olas that may thus be drawn, one will be 
tangent to the tooth form, and it is evident 
that the point of tangency will indicate the 
In the rack- 
tooth of 20 degrees obliquity, this is found 
at once by prolonging ¢ « to its intersection 
g with the center line f 4, and laying off 
bf 
section ¢d may be found tentatively to a 


weakest section of the tooth. 


b g; and in other cases the weakest 
nice degree of accuracy in two or three 
trials. Having found the weakest section, 
the strength at that point is also determined 
graphically by drawing be and erecting the 
perpendicular ¢ e to intersect the center line 
ine; e f ore is then taken to measure the 
strength of the various forms of teeth. 

To understand the 
struction and the actual relation which the 
distance x bears to the strength of the 


reason for this con 
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tooth, it will be observed that the bending 
moment W 7 on the section cd is resisted 
by the fiber stress s into one sixth of the 
face f times the square of the thickness ¢, 
or by the well-known formula for beams, 
we have 


"72 
wi = °F" or 
wi%f® (1) 
6/ 
3ut by similar triangles 
1? 
c= 41 (2) 


and substituting this value in equation (1) 
we have 


V=atyf = (3) 
Sip Se 
or we may write 
y » Oe 
W= spf (4) 
3 Pp 


. “ or y is the factor determined by graphi- 
t P 

cal construction and givenin Table I for 
convenient reference. This is multiplied by 
the pitch face and fiber stress allowable in 
any case when the working load W is to be 
determined. What fiber stress is allowable 
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THE STRENGTH OF 
‘SEE PAGE 3. 


INVESTIGATION OF 
GEAR TEETH. 


under different circumstances and conditions 
settled at 
is it probable that any conolusions will be 


cannot be definitely present, nor 
acceptable to engineers unless based upon 
In the article 
referred to, certain factors are given as ap- 
plicable to certain speeds, and in the absence 
of any later or better light upon the subject, 


carefully made experiments. 


Table II has been constructed to embody in 
convenient form the 
It cannot be doubted that slow speeds ad- 


values recommended. 


mit of higher working stresses than high 
speeds, but it may be questioned whether 
teeth running at 100 feet a minute are twice 
as strong as at 600 feet a minute, or four 


times as strong as the same teeth at 1,800 feet , 


a minute. For teeth which are perfectly 
formed and spaced, it is dificult to see how 
there can be a greater difference in strength 
than the well known difference occasioned 
by a live load or a dead load, or two to one 
in extreme cases. But, for teeth as they 
actually exist, a greater difference than two 
to one may easily be imagined from the 


noise sometimes produced in running, and 
it should be said, that this table is sub- 
mitted for criticism rather than for general 


adoption. It is one which has given good 
results for a number of years in machine 
design, and its faults, such as they may be, 
are believed to be in the right direction from 
another point of view; for, when the dura- 
bility of a train of 
would seem that all gears in the train should 
have the same pitch and face, because all 
transmit the same power, and are therefore 
subject to the same wear. But this argu- 
ment is modified by the further considera- 
tion that equal wear does not mean equal 
life in a train of gearing, and a compromise 
between the considerations of life and 
strength must result in the adoption of 
values for different speeds, somewhat 
similar to those given in Table IT. 


gearing is considered, it 


TABLE I. 2 


FACTOR FOR STRENGTH, ¥Y. 


! 
20° Involute 15° 


NUMBER OF Involute and Radial 
TEE1H. Obliquity. Cycloidal Flanks. 
12 OTS 067 O52 
13 O83 Oo7u 053 
14 ORS 072 O14 
15 O92 O75 055 
16 094 OTF 056 
17 096 080 057 
18 U9S O83 O58 
19 .100 OST (59 
20 102 090 060 
21 104 O92 061 
23 . 106 094 O62 
25 10s O97 063 
27 111 .100 O64 
30 114 102 065 
34 118 104 066 
38 .122 107 O67 
43 126 110 068 
50 130 112 O69 
60 134 114 070 
75 138 116 071 
100 142 118 O72 
150 146 .120 073 
300 150 .122 O74 
Rack. 154 124 O75 





TABLE II. 


SAFE WORKING STREss, 8S, FOR DIFFERENT SPEEDS 





SPEED OF TEETH IN 100 


. 200 é } 
Kr. PER MINUTE. (or less “ 300 600 
Cast-iron. .. 8,000 6,000 4,800 4,000 
Se ree 20,000 | 15,000 12,0:0 10,000 
SPEED OF TEETH IN, , 

» HOU 2 80K 2,4 

Fr PEK MINUTE. - 1,200 1,500 400 
Cast-iron. 3,000 2,400 2,000 1,700 
BUM .....5:2, 000000 | 7,000 6,000 | 5,000 4 300 


To illustrate the use of Tables I and II, 
let it be required to find the 
strength of a 12-toothed pinion of 1 inch 
pitch, 24 inch face, driving a wheel of 60 
teeth at 100 feet or less per minute, and let 
the teeth be of the 20-degree involute form. 
In the formula W = spfy, we have for a 
cast-iron pinion, 

s = 8,000, pf 2.5, and y = .078, 
and multiplying these values together we 
have W = 1,560 pounds. For the wheel we 
134, and W = 2,680 pounds. 
The cast-iron pinion is, therefore, 


working 


have y 
the 
measure of strength, but if a steel pinion be 
substituted, we have s 20,000 and W = 
3 900 which combination the 
wheel is the weaker, and it therefore be 
In teeth of 
the involute and cycloidal forms, there is a 
marked difference between racks 
pinions in working strength, while in radial 
flanked teeth, which are used more espe 
cially on bevel gears, the difference is not so 
pronounced. ‘These teeth are to be found 
in the great majority of all cut bevels, be- 
cause they can be more cheaply produced 


pounds, in 
comes the measure of strength. 


and 


on milling machines and gear cutters, but 
the 15 degree involute bevel tooth, as made 
by the Bilgram process, is superior in accu- 
racy of form and finish, and is often pre 
ferred for and fine 
There are, therefore, two well-defined forms 


patterns machinery. 
of bevel gears to be considered; and to bring 
the strength of bevel gearing within the 
scope of the present investigation, it will be 
necessary to understand how the variation in 
their pitch and radius of action is allowed 
for, and without going into a demonstation 
of the formula, its simple statement will 
probably be sufficient. 
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Referring to the figure, 
D = large diameter of bevel. 


d = small diameter of bevel. 

p = pitch at large diameter. 

nm = actual number of teeth. 

N = formative number of teeth. 

n = secant a, or the number corresp.:( 
ing to radius R. 

J = face of bevel. 

y = factor depending upon shape of te: ih 
and formative number NV. 

W = working load on teeth referred t« in 


diagram D. 

Then it can be shown that 

Ds — ds 
3 D*? (D—d) 

To illustrate the use of this formula, le: it 
be required to find the working strength of 
a pair of cast-iron miter gears of 50 teeth, 
2-inch pitch, 5-inch face, at 120 revolutions 
per minuie. 

In this case, a. = 45°, D = 81.8, d = 24.8, 
and secant a = 1.4, VN = 50 x 1.4 = 70, for 
which y = .071. The speed of the teeth is 
1,000 feet per minute, for which, by inte: 
polation in the table, s = 2,800, and ti 
formula substituting these 
values, 

W = 2,800 x 2 x 5 x .071 x 
31.88 — 24.88 
3 X 31.8? (81.8 — 24.8 
= 1,988 x .795 = 1,580 pounds. 

This result is attained by some labor 
which is practically unnecessary, becaus: 
should never be made less than } D, and 
when this rule is observed, the approximate 
formula, 


W= sor yg 


becomes by 


~ 


: Sail 
W=spfy- 6 
S P. ¥ D ( 


vives almost identical results. The reason 


for fixing a limit to the ratio a is found in 


the fact that a further increase in face adds 
very slowly to the strength and increases 
very rapidly the difficulty of properly dis 
tributing the pressure transmitted. Where 
long- faced bevels are used, the teeth near 
the shaft are generally broken by improper 
fitting, or, when properly fitted, by the 
spring of the shaft or the yielding of its 
bearings, and as the limit imposed gives 
about 70 per cent. of the strength attainable 
by extending the face to the center, it is 
thought to be as liberal as experience can 
justify. 

In presenting certain forms and propor 
tions for teeth, on which Table I is founded, 
[am aware that other forms and proportions 
ure in common use, which have some claims 
to recognition, but my chief object at pres- 
ent is to show that the strength of gearing 
can be reduced to a rational basis of com- 
parison on which all authorities may ulti 
mately unite. 





eg 
At a recent meeting of the Academy of 
Sciences a description of an instrument to 
show the small variations in the intensity of 
gravitation was read by M. Bouquet de la 
The instrument, which has been set 
up in a cellar of the Dépdét de la Marine, 
consists of an iron tank containing hyd: 
gen confined over mercury, with three tubes 
leading out through the bottom. Two of 
these tubes are bent upwards to about 40 
cm. above the ground, One of them is used 
for filling the tank with mercury, the oth 
for letting in the hydrogen, which is acco! 
plished by letting mercury run out throug! 
the third pipe at the bottom. The seco: 
pipe ends in a horizontal tube made of glass, 
through the walls of which the fluctuatio 
of the column of mercury sustained by tli 
elastic force of the hydrogen can be o 
served. By means of an alcohol thermo! 
eter immersed in the mercury on the top 
the tank, changes of temperature of on 
thousandth of a degree are indicated by 
movement of 1 mm. The column oscillat 
with each change of temperature and ea 
variation of gravitation, but is not affect: 
by changes of pressure, since the tube 
kept closed at the top. Under these circu! 
stances the instrument in question is ca} 
ble of indicating the change of gravitation 
force due to the change in the position 
the moon by a displacement of 0.46 mi: 
Nature says the apparatus is difficult to set 


Grye. 
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and will require some improvement be- 
fore it can give trustworthy results.— 7he 
yn cineer (London). 


seciminnigsielllliatiiseaiictaat 
fhe * Waterspout” Pulsating Steam 
Pump. 


Ve show with this three views of this 
pump as made by the Waterspout Engi- 
neering Company, Salford, Manchester, 
England. Fig. 1 is a front view, Fig. 2 a 
back view, and Fig 3 a sectional view. 

consists of several castings. The main 
casting, or body, is provided with two work- 
ing chambers, below which is the suction 
chamber, and in front is placed the delivery 
chamber. There are openings between the 
suction chamber and the two working eham- 


bers, Which are provided with suction 
vaives. Also in the walls separating the 


delivery chamber from each working cham- 
ber there are openings provided with deliv- 
ery valves which allow the liquid to pass 
from the working chamber into the delivery 
chamber, and thence by means of the rising 
main to where desired. On each side of the 
body casting there are openings provided 
with suitable covers, which removal 
admit of free and easy access for examina- 
tion or renewal of the suction and delivery 


on 


Vulves. 

Che head casting is bolted to the top of the 
working chambers, forming 
a continuation of the same, 
terminating in a triangular 
shaped steam chest, on each 
which are formed 
the steam valve seatings. 

Che steam valve is formed 
of two hollow hemispheres, 
joined together at their con- 
vex surfaces, in conjunction 
with a bearing or rocking 
bar. The flat surfaces of 
the hemispheres form an 
angle to each other, approxi- 
mating that formed by the 
seatings in the steam chest, 
but allowing the requisite 
umount of play between the 
valve face and seating on 
either side of the chest, so 
that as it oscillates from 
side to side steam will be 
admitted alternately, first to 
chamber then to the 
other. 

The bearing bar rocks on 
a flat surface the full width 
of the steam chest, and in 
consequence of this large 
bearing surface the dura- 
bility of the valve is ma- 
terially increased. 

To start and work the 
pump it requires charging 
with water. This may be done by filling 
it through the plug hole provided for that 
purpose, or by ‘‘drawing the charge,” an 
operation which we do not quite under- 
Steam is permitted to the 
steam chest by a pipe connected to the head, 
and passes through the port opening into the 
working chamber, and by its pressure forces 
the water out through the delivery valve to 
the discharge pipe. As soon as the level of 
the water is as low as the bottom of the in 
clined partition (below which the water 
passes to the delivery chamber) the steam 
rushes through with a certain amount of 
agitation, producing instantaneous conden- 
sation, through being brought into violent 
coutact with the water. The vacuum 
rapidly formed pulls the steam valve over to 


side of 


one 


Stand. 


enter 


thus 


the opposite seating, closing the steam port 
of the chamber just emptied, and prevent- 
ine the further admission of steam, insures 
the completion of the vacuum, 
is then forced by atmospheric pressure up 


More water 


the suction pipe through the suction valve 
und immediately refills the just emptied 
chimber. While one chamber is filling the 
Other is emptying, so that an almost con- 
tinuous stream of water is discharged from 
the delivery pipe, and this continues so long 
is there is steam to work with and water to 
pump, 

(hese pumps are used for a variety of 
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purposes, pumping liquids containing large 
percentages of solid matter. In mines the 
fact that there is no exhaust is important; 
for crystallizing liquids there are no pistons 
to stick and corrode. 

a 


LETTERS FROM PRACTICAL MEN. 


Mushet Steel, 
Editor American Machinist : 

I noticed in the AMERICAN MacuiNist of 
February 23d C. E. Simonds’ article 
‘* Mushet Steel.”” I have had some experi- 
ence in annealing this make of steel, and 
as far as my experience goes I am con- 
vinced that for heavy work on extra hard 
stock it will pay to use mushet steel for 
milling, drilling, ete. 

I have made large twist drills of it, and 
can say they stand first-rate; in fact, enough 
better than ordinary tool steel to pay the 


on 


extra expense. My way of handling it is 
to heat to a yellow heat, and cover with 


sawdust, this is again covered with lime; 
in till cold. I then rough out the 
drill, and when necessary anneal again, then 
finish. In tempering the drills I only tem- 
per the end, as this leaves the drill stronger 
toward the shank. In grinding, I find it 
better to give these drills less clearance 
than is usual with other steels. 

Large milling cutters are easily made of 


leave 


THE 


mushet steel after one gets the knack of 
working: it. inserted tooth mills the 
teeth stand much 
better than common steel. I had no 
trouble in using oil in cutting it, and have 
water with The 
trouble in working mushet steel is in anneal- 
ing; this can be done, and after one gets the 
hang of it the rest is easy. I have just re 
ceived alot of this steel annealed by the 


Vor 
made of mushet steel 
have 
also used 


success. one 


manufacturers, who claim that they are pre- 
pared to furnish it soft enough to work into 
almost any tool. As soon as I have this lot 
worked up I will let you know the result. 
There is one point to be guarded against, 
that is, thin edges and sharp corners; this is 
the reason it is unfit for small, light tools. 
o, 
Kditor 
Permit me to suggest that with a score or 
more of other ‘‘ self-hardening ” or tungsten 
steels in every-day use, not ‘ mushet,” but 
equally as good, it is time to do away with 
the fiction that all steel possessing sufficient 
initial hardness to be used for cutting tools 
without hardening is necessarily ‘‘ mushet ” 


9 66 
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steel. ‘‘ English mushet, genuine mushet,” 
‘* American mushet,” ‘‘ imitation mushet”’ 
these are terms in common use. 
Now, why ‘‘ mushet”’ at all, except as ap 
plied to the one imported steel entitled to 
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the name, just as another steel is entitled to 
the name Jessop ? 


About annealing tungsten steel. No 
doubt it can be annealed, as stated by ‘“‘ A 
Reader,” but why should it be? At the 


best it will not work as soft asa good carbon 
steel, hence costing more to make the tool; 
and for any use except rough work, tools 
for which can be forged and ground to 
shape, a good carbon steel of suitable tem- 
per, properly hardened, is the best anyhow. 
For lathe and planer tools, for rough work, 
which would draw the temper on carbon 
tools, self-hardened steel is very valuable, 
but it is neither as hard nor as strong as 
good carbon steel properly hardened, will 
not carry as fine cutting edge, and for clean 
cutting, at reasonable speed, which will not 
disturb the temper, the advantage is against 
the so-called ‘‘ mushet.” Why bother with 
annealing a steel which at the best will cost 
more to make into cutters, after having cost 
three or four times the price of a good 
straight carbon steel to begin with, to get 
tools of less value? S. W. GoopykEar, 
Standard Catalogues, 

Editor American Machinist : 

We have noted the communications in 
your columns relating to ‘‘standard size” 
catalogues, and we wish to add our indorse- 
ment to what is said by Messrs. F. E. Reed 


eee : 
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experience to Mr. Bullock’s, and determined 
that if I ever had a chance I would make 
these things plain from the start, not only 
making it easier the man who 
put the machines up, but also save some of 
the ‘‘cuss” words that might possibly be 
heaped on my head. For the last three 
years every machine leaving my shop has 
had a card like the inclosed stuck onto the 
face of driving pulleys, properly filled out ; 


for should 


THESE PULLEYS ARE... 
INCHES IN DIAMETER AND 
SHOULD MAKE...... REVOLU 


it might perhaps be better to put them on 

in the torm of a tag, so they would not fall 

off in case the ‘‘stickum” did not hold. 
ALBERT I, 


COLBURN, 
‘Treatment of Steel, 
Machinist : 

In your issue of the 23d inst. Mr. W. 8S. 
(ioodyear’s remarks on steel interested me 
very much. It is, I think, as he says, tool 
steel is much abused by machinists and tool 
makers in hardening and tempering it with- 
out any knowledge of the heat required. 
Steel make | steel 
special for all kinds of tools. 
I should think it would bea 
good plan for the manufac- 
turers to make a list of the 
different grades of steel and 
state what heat is best 


Editor American 


makers 


for 
each, and furnish their cus- 
tomers with This 
would be, of course, a little 
expense, but, think, in time 
it would do 


a copy. 


away with a 
great deal of abuse done the 
makers from the ignorance 
of men handling steel with- 
out a knowledge of it. I 
think it would be a 
good plan for every firm 
using tool steel to have a 
card with the different steels 
they use the proper 


also 


and 
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Fig. 3. 





‘*WarTERSPOUT” PULSATING STEAM PUMP. 


& Co., and others. There probably has 
never been a time when catalogues have 


been so generally used as the present, and it 
is becoming quite a question in many oflices 
us to how best to dispose of the accumula 
tion, so that they can most easily be found 
for reference. 

ottice have hundred 
catalogues, ranging in size from the ‘easily 
lost” 3°x5", to those wastes of paper 9x 


In our we several 


14°, and it is certainly a perplexing ques- 
tion with us, never as yet having seen the 
drawer or file that was just right for all 
sizes. How much work and vexation a 
uniform size would save. We heartily com- 
mend the all manufacturers, and 
hope the question will be agitated until the 
desired end is attained. 
L. W. Ponp Macuine Co, 


idea to 


** Speed of Machinery.” 
Machinist : 

In your April 6 issue I see that Mr. P. I, 
Bullock has something to say about the 
speed of machinery. 
at one time for a number of years in setting 
up machinery in different parts of the coun- 
try, I can well appreciate the trouble arising 
from not knowing what speed the driving 
pulleys on a machine should make, without 
first figuring it out through a train of gears, 
or belts and pulleys, for I have had similar 


KHditor American 


Having been employed 


heat they require hung up, 
tacked up, or in some way 


fixed at the gas furnace, 
forge or any place where 


the men are in the habit of 


hardening and tempering. 
As to taking a piece of steel 
and heating it and breaking 
it, to find if you have heated 
it right or not, this is better 
than making a nice tool and 
then practicing on it; but | 
think the above the proper 
way, if there is 
matter, 

I think the producer and consumer would 
in a short time, if they adopted it, wonder 
This 


ua wild one, so Ll am willing, 


uny proper way in this 


how they ever got along without it. 

idea may be 

and, in fact, would like to hear anybody's 

opinion on it. K. W. Font. 
The Wire Gauge Muddle, 

Kditor American Machinist : 

So much has been written of late on this 
subject that it may have become tiresome to 
your readers, but if the discussion of the 
subject makes them tired they should feel a 
sense of relief at the bare possibility that a 
effected; this is the only 
apology the writer has to offer in entering 
the lists as 


reform may be 
a champion of a new standard 
gauge to replace the many sv-called wire 
gauges now in use that have nothing to com 
mend them to the mechanical public but 
their antiquity, having been introduced at a 
time when the now universally used microm 
eter caliper was unknown, and each gauge 
was created to meet the supposed needs of 
the maker for his particular line of work, 
But when adopted by others, and becom - 
ing an article of manufacture, the trouble 
comes in distinguishing between the different 
kinds, and keeping each to accurate size 
To keep in mind the different kinds and 
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know the size that each number represents, 
is what occasions the most trouble. A few 
days’ experience in the tool room of any large 
will convince the 





manufacturing concern 
most skeptical of this fact, for here there is no 
end of inquiry as to the size of certain num- 
bers of wire Then the loss of time explaining 
the difference between the different gauge 
sizes makes the inquirer tired as well as 
sorry he asked the question. Here is a sam- 
ple to illustrate the difference in some of the 


gauges in common use. 
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This is not the case with the standard 
caliper gauge, for no matter who the maker 
is the figures stamped on the tool give the 
exact size it will measure. While caliper 
gauges are made and are for sale in sets, say 
from }" to 24" by 16ths, they are made inany 
sizes the purchaser requires. Gauges for 
drawing wire or sheet metal can be stamped 
the same way; then when a certain diameter 
of wire or thickness of metal is ordered 
there can be no doubt about what is want- 
ed, and no delay in correspondence to clear 
up doubts before filling orders, In a circular 
issued in 1877 by the Miller, Metcalf & 
Parkins Co., Crescent Steel Works, of Pitts- 
burgh, Pa., attention is called to this same 
subject, and after pointing out the trouble 
caused by trying to work to the wire gauges 
then in use they say: ‘‘There is a very easy 
way out of this whole snarl, and that is to 
abandon fixed gauges and numbers altogeth 
er. The micrometer sheet metal gauges 
made by the Brown & Sharpe Mfg. Co, of 
Providence, R. I., cost less than a common 
gauge or nomore, They measure thousandths 
of an inch very accurately, and even a quar- 
ter of a thousandth may be neatly measured. 

“We find that mechanics like to work 
to them, and that there is very little trouble 
to get sheet rolling done to them in a thou- 
sandth of an inch on fine sizes. Our works 
are fully supplied with these instruments, 
and we urge all parties in ordering to give 
us dimensions and not numbers. We cannot 
recall a serious case of complaint having 
arisen where we have had dimensions ex- 
pressed in decimals to work to.” 

The above was good argument then when 
the micrometer caliper was in its infancy, 
while now the machinist’s tool chest is not 
complete without one—so indispensable 
have they become. The micrometer caliper 
gauge may not dispense with fixed gauges 
altogether, such is not their purpose; the re- 
form demanded is to do away with senseless 
numbers that require an expert to tell what 
they mean, and put on the size in decimals 
that every mechanic understands, wherever 
the fixed gauge is necessary to be used. 

If the Committee of the American Society 
of Mechanical Engineers having this matter 
in hand will formulate a system which that 
body can recommend, they will deserve the 
thanks of all mechanics. ) DD. 

The Status of Engineers, 
Editor American Machinist : 

I have just read with great satisfaction 
your remarks on ‘‘Engineers and Me- 
chanics ” in the current issue of your paper. 
The subject of the status of the engineer- 
ing profession is a live one, and it is becom- 
ing every day more and more evident to both 
the profession and ,the public, that some 
move must be made at once or we will 
remain open to just such insinuations as 
Mr. Burnham made in the speech which you 
refer to. 

Had the engineering been 
organized as the profession of architecture 
is at present, engineers would not have been 
subordinated as they have been at the Ex- 
There the architectural work was 


profession 


position, 
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parceled out to the ablest architects in the 
country, but the engineering work has been 
and constructed by a corps of 
engineers and draftsmen on the grounds. 
While the architects were liberally remuner- 
ated for their work, the engineer was 
engaged at the lowest figure possible; archi- 
tects with recognized ability and reputation 
were sought, but the engineers applied for 


designed 


their positions, and were informed that they 
were expected to work for glory. 

You refer to my paper read at the meet- 
ing of the American Society of Mechanical 
Engineers last fall. If the 
therein outlined should be carried out, the 
present situation would be materially 
changed. This paper was the forerunner of 
a series of similar papers read before both 
national and local engineering societies on 
practically the same subject, and the tech- 
nical press of both this country and others 
contains articles which show that the time is 
ripe for the organization of the profession. 

Canadian engineers are leading us, how- 
ever, and I am in receipt of a circular letter 
dated March 29, from the Canadian Society 
of Civil Engineers, which gives the follow- 
ing copy of a resolution submitted at their 
recent annual meeting: 

‘ist. That the time has come when the 
profession of civil engineering should be 
placed on the same footing as those of law, 
medicine and theology; that is to say, that 
no person should have the right to style 
himself a ‘civil engineer’ or to practice, 
or to be employed as such, unless he shall 
have been duly and authoritatively admitted 
and declared to be a properly qualified 
member of the profession by some regularly 
constituted body or corporation having 
powers corresponding to those enjoyed and 
exercised by the barristers’ societies, the 
medical societies and the theolegical schools 
in this country. 

“2d. That for the welfare of the country 
generally, and for the advancement, stability 
and elevation of the profession of civil en- 
gineering in Canada, these powers should be 
vested in the Canadian Society of Civil En- 
gineers, 

‘* For the furtherance of this object, there- 
fore, it is earnestly recommended to the 
Council, and respectfully requested, that a 
committee be forthwith appointed from the 
Council and Society. 

**(A.) To make a thorough inquiry into 
the matter. 

“(B.) To suggest means whereby the 
much desired professional status may be 
established, and 

**(C.) To make a fullreport to the Coun- 
cil on or before the 1st day of November of 
the present year, in order that the Council 
may give due and full consideration to this 
important matter, and present it for further 
action to the annual meeting of 1894.” 

It is greatly to be hoped that some similar 
action will be the outcome of the Engineer- 
ing Congress to be held at Chicago next 
summer, and [ trust that you will lend the 
aid of your valuable columns to that end. 

H. F. J. Porter, 
Asst. Chief Dept. Machinery. 
World’s Columbian Exposition, Chicago, 
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hinist 
Keys. 
Kiditor American Machinist: 

Regarding the subject of the dimensions 
of keys lately discussed in the AMERICAN 
MACHINIST, there are other features concern- 
ing them quite as important, if not more so, 
than their dimensions, 

Unwin says keys should fit at their sides 
even more accurately than at their top and 
bottom, which does not agree with my own 
experience, nor with that of some persons of 
large experience in this particular matter. 

As for the size of keys I have a penchant 
for making them square when the condi- 
tions will admit ; that is, making the thick- 
ness the same as the width, which would be 
one-fifth the diameter of the shaft. I can 
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give no better reason for so doing than that 
advanced by those who adopt their own 
standard, that I like to do so because I have 
obtained good results when good workman- 
ship prevailed. 

In discussing the subject of keys with 
one of the best practical machinists, who is 
not given to publishing his experience, one 
who I knew to have been very successful in 
remedying a number of troublesome cases 
where keys had worked loose, he was of 
decided opinion that the best material of 
which to make keys was soft steel; that 
where a driving fit obtained, a good result 
can be had by simply flattening the shaft 
for about twenty-four degrees, and cutting 
the keyway in the hub; the thickness of 
the key need only be sufficient to withstand 
the driving and backing out. 

That the fit of keys top and bottom was 
of much more importance than that at their 
sides. 

That where the hub fits the shaft loose as 
a running fit, the result of keying will be 
uncertain and liable to give trouble. That 
it is of the utmost importance that the fit 
of the hub to the shaft should be a tight one 
to insure a reliable result. 

Ife believed the modern practice where 
two keys are used of placing them opposite 
is not so good as the former practice of 
placing them at right angles to each other, 
and it is better yet to place two keys as 
close together as the nature of the work 
will admit of, because where two keys are 
placed near each other a greater amount of 
the circumference of the shaft is embraced 
by the hub than when they are placed op- 
posite, consequently the holding power of 
the hub is increased, for the same reason 
that a belt increases its holding power on a 
pulley the more it encircles it. He said the 
tendency when the key is driven is to en- 
large the hub. Figs. 1 and 2 illustrate this 
tendency in an exaggerated form. 

As the foregoing conclusions are the re- 
sult of the experience of an intelligent and 
observant mechanic, I regarded them worth 
chronicling. 

Prominent in the reminiscence of my early 
shop experience is an instance where the 
keys in a paddle-wheel center frequently 
worked loose, the cause of which, I pre- 
sume, was that the center was originally 
fitted to the shaft too loosely, which allowed 
it to work on the shaft and upset the keys. 
Engineers are aware that it requires a first- 
class job of keying the wheels to enable 
them to withstand the shocks resulting from 
the sudden stoppages and reversals to which 
side-wheel steamboats are subject. 

A side-wheel boat which plied the Chesa- 
peake would frequently arrive in Baltimore 
in the morning with loose keys in one of 
the centers of the wheels. As a cub in the 
pattern shop it devolved upon me to go into 
the paddle-boxes, and fit the wooden pat- 
terns for new keys. Each succeeding new 
set became more diflicult to fit in conse- 
quence of the center moving on the shaft, 
and its keyways overlapping those of the 
shaft. As the job had to be completed in 
time for the boat to leave in the afternoon, 
we were compelled to hustle and not allow 
any kind of weather delay us. 

This fitting new keys went on until an 
accident occurred which, under most cir- 
cumstances, would be regarded as unfortu- 
nate, but in this instance proved to be 
fortunate as well for the company as for 
the pattern shop cub, as it relieved the com- 
pany of an annoyance and the cub of many 
a disagreeable job. 

The broken shaft was replaced by a new 
one, which offered the opportunity to make 
a tight fit of the center to the shaft, after 
which there was no further trouble with 
loose keys. I. McKim CuHase, 

———_-q>e—__—_ 

The safest railways of the world are 
those of Northern Germany, where every 
inch of the track is kept, night and day, 
under the surveillance of Government 
Officials. In the Alps accidents are at least 
twice as frequent, and the championship of 
recklessness may be disputed by the countries 
of the lower Danube and the Southwestern 
States of our Union.—Cincinnati Tribune. 
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Shop Notes. 


Editorial Correspondence. 

One of the most notable establishments in 
Torrington is that of the Excelsior Nee: |e 
Company whose new shops and office bu! id. 
ing constitute one of the best arrang. |. 
and largest manufacturing plants in jie 
place. Needles for practically all the sew! ng 
machine companies are made here and at 
the company’s other plant in Springfi \d, 
Mass.; and the Torrington plant having b: on 
erected after the system of manufacture \ :\s 
well developed, and when there was no ! ok 
of capital, is a model in its way, and is fi! 4 
with the most interesting machinery | ad 
appliances imaginable. But though cour'e. 
ously received and accorded the very pl: \s- 
ant privilege of an inspection of the fact: ry 
in company with Mr. Dayton, who is ‘jie 
mechanical head of the concern, I fownd 
that the processes employed here are sonie- 
what guarded from public observation, and 
that they preferred to have nothing pub- 
lished regarding them. The cold swaging 
machine, however, by which the needle is 
drawn out from a much shorter piece of 
wire about the size of the shank may 
come shortly the subject of an illustration 
in our columns. In building these and 
other special machines used in the work a 
machine shop of considerable size is ket 
busy, a part of its work at present being 
the building of machinery and tools for « 
new establishment known as the New Pro 
cess Nail Company, which is engaged in thie 
manufacture of 


HORSESHOE NAILS. 


I think very few mechanics who have 
never given attention to the subject would 
suspect the amount of mechanical science 
which may be employed in the production 
of a good horseshoe nail, and a conversi- 
tion with Mr. Miner, who is the mechanical 
head of this establishment, and a well- 
known mechanic, head of the firm of 
Miner & Peck, of New Haven, is not only 
very interesting, but something of a revela 
tion. He has spent his life in studying 
manipulations of metal, cold and with the 
assistance of heat. In the present enter- 
prise the work is done cold, the only use of 
heat being to anneal the stock at a certain 
stage of the process to remove the hardness 
caused by the cold swaging. 

The stock comes in the form of coils of 
Swedish steel wire which is low in carbon. 
These have been annealed after drawing 
and the wire is therefore black. It goes 
to an ordinary heading machine which 
straightens it, cuts it off into lengths of 
about 14 inch, and forms a rounded head 
upon them. They are then tumbled to 
brighten them and dumped into a shallow 
revolving pan from which a forked oscill:t 
ing lever picks them up, carries them into 
suitably inclined guides and feeds them to 
a gripping device which automatically cur- 
ries them forward to the dies of a swaging 
machine which swages them out to a taper 
ing form resembling that of a bodkin, and 
about 3 inches long. At the end of this 
operation the blank presents a_ finely 
finished surface, and is quite hard and stil, 
so much so that for the subsequent opera 
tions and to give the finished nail the proper 
degree of stiffness it is annealed, this being 
done by the Jones annealing process which 
is controlled by the Jones Annealing Procvss 
Company, of Hartford. 

The process consists essentially of first 
inclosing ir a wrought-iron pipe, iron ct 
tings, chips or scale; heating this to rednvss 
in a suitable furnace (which in this case u-cs 
petroleum as a fuel) and passing air throu “bh 
theinterior. In passing through, theoxy yen 
of the air is all taken up in oxidizing ‘he 
contents of the pipe, the gas which rema us 
and which is entirely free from oxygen, «1d 
therefore incapable of oxygenizing or rust- 
ing a metal is passed on to a suitable tank 
in which it is kept for use. When articles 
are to be annealed, they are placed wit. it 
the same pipes; the air driven out nd 
replaced by this de-oxidized gas, and ‘le 
heating is done as before. Although ‘he 
blanks in this case are kept at a red heat for 






. 
' 
4 























thi 
Cal 
of 
Cal 
on 
to 

be 

on 
th 
be 
ins 
wl 
ale 


fol 


mi 


in 

the 
en 
th: 
ab 
the 
S} 


the 








in 


Hat 
into 
n to 














~ sangre ese 























May 4, 1893 


some time within the pipe they are as bright 
an clean when they are taken out as when 
the: goin, unless the pipe be unsealed be- 
fore their temperature has been sufficiently 
ced to prevent the oxidation which 
ordinarily appears as temper color, and when 
this happens the color is very brilliant and 
uniorm. Tool steel used about the place is 
annealed in the same way, and it is such 
annealing as delights the heart of the tool 
maker who has been accustomed to the usual 
apvlogy for annealing which has to be en- 
dured in most shops. 

e slight variation in size of wire, which 
cy far seems to be unavoidable, reveals itself 
very plainly in the varying length of the 
blanks after the swaging process. The 
small end being something like ¥, inch in 
diameter runs through the dies more or less 
according as the wire is larger or smaller in 
diameter, and this extra length has to be 
trimmed off, and is the only waste of stock 
involved in the process. 

As the blanks come from the annealing 
process they are placed in a feeding device 
which drops them one by one on top of 
a revolving square-threaded screw which 
with its attachments devised by Mr. Dayton 
constitutes a mechanical contrivance that 
seems to be new. Its principle and method 


of operation will be understood from the 
sketch, in which a is the screw and } a cam 
As a blank comes 


keyed to the end of it. 
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down to the screw the head is engaged by 
the hole at the end of the thread next the 
cam, and the screw revolving in the direction 
of the arrow the head of the blank is then 
carried by the motion of the screw over 
onto the surface c and pushed over on this 
to the vertical surface d, both these surfaces 
being parallel with the screw. This goes 
on until each space between the threads of 
the screw is filled by a blank, the friction 
between them and the screw threads keep- 
ing the heads against the vertical surface d, 
while the motion of the screw carries them 
along to the right. This is not done uni- 
formly, however, owing to the cam at the 
end of the screw.. In the groove of this cam 
a fixed roller engages and the screw is free 
to move endwise in its bearings by the 
action of the cam; this movement during 
most of a revolution being just equal to 
that of the spiral of the screw threads, but 
in the opposite direction, so that although 
the screw revolves the threads do not travel 
endwise. But the cam groove is so formed 
that all this movement is concentrated into 
aboutone-tenth of a revolution, during which 
the screw is moved in the direction of its 
ral a distance equal to the pitch, so that 
the motion of the blanks instead of being 
uniform consists of alternate dwells and 
movements, notwithstanding that the screw 
rotates uniformly. The various operations 
are performed upon the blanks during these 
dwells. The first of these is the cutting to 
length before referred to, and the second is 
a swaging of the extreme end down to a 
point. They then go on tothe end of the 
ew where they are shoved by a finger 
to a flat die, and by a toggle-joint press, 
1ide by Miner & Peck, flattened on oppo- 
sides. Another finger then shoves the 
ished nail off the die, and it is ready for 
xing. The nail when finished is a most 
nirable mechanical product. It is well 
nished all over, every nail is necessarily 
precisely like every other one, and the shape 
s that definiteness and regularity of out- 
lie which to the eye of the mechanic is 
vays pleasing whether it be in the form of a 
rseshoe nail or a more complex object. 
1 important attribute of such nails is 
solute homogeneity so that there shall be 
danger of its splitting within the hoof 
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d laming the horse. This seems to be 
ly secured by the process, and I saw 
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nails indiscriminately selected from the stock, 
punished in every possible way in the vise 
and with a hammer without showing the 
least sign of an inclination to split or break. 

At the suggestion of some persons con- 
nected with the U. S. Patent Office Mr. 
Miner has prepared for exhibition at Chicago 
a large frame within which are arranged in 
groups specimens of all the leading horse- 
shoe nails that have been made from time to 
time in this and foreign countries, and ac- 
companying this will be a history of the 
development of the art of making them, 
which has also been compiled by Mr. 
Miner. About 150 patents have been taken 
out that pertain to the making of horseshoe 
nails, and about 10,000 tons of them are made 
per year. 





WATERBURY. 

A short distance from Torrington is Wa- 
terbury, whose fame as a manufacturing 
town is world wide, and where are made a 
great many of those curious articles of 
manufacture which seem to be almost in- 
digenous to the soil of this region, and are 
not so successfully manufactured anywhere 
else. Children here seem to breathe an 
atmosphere of things mechanical, and when 
they get large enough take to the factories 
naturally. There are those who believe 
strongly in inheritance of mechanical ability, 
but whether the people of this region in- 
herit their ability in that line or not they 
certainly hear much of mechanical 
matters, and become more or 
familiar with them from the time they 
begin to talk and to understand 
spoken language. It isto be expected 
that such children will, when old 
enough to work, readily learn to per- 
form mechanical operations, and 
where special talents exist, become 
successful mechanics. So far as ma- 
chinists are concerned, there are probably 
relatively very few of them in Waterbury 
that know much, if anything, of such work 
as is done on engines, locomotives, and the 
general machinery which is familiar to the 
public, but on die work and machines for 
utilizing dies of all kinds in the production 
of the curious and ingenious articles in sheet 
metal and wire that originate here they are 
highly skilled, and the work is mostly of a 
very high grade. Fairly representative of 
the machine work done is that found in the 
shop of 


less 


BLAKE & JOHNSON 


who make a specialty of furnishing machin- 
ery for the automatic production of all sorts 
of queer things in wire and sheet metal. 
For instance, such an article as a safety pin 
will be made by one of their machines from 
the coil, the wire being straightened, given 
the ten or more bends that may be required 
for bringing it into shape, pointed and the 
point putinits proper place within the shield, 
all this being done continuously and entirely 
automatically. Hooks and eyes also, which 
possess ‘‘ that hump” to which the attention 
of the feminine portion of the community is 
directed by the advertisers, are made on 
these machines, and if incidentally the article 
to be made requires that a thread be cut 
upon the wire, or a few holes punched 
through the strip of metal, this is also done 
and at a rate which is astonishing. They 
also make here drawing presses and rolls for 
working sheet metals, and as it sometimes 
happens that machines are constructed for 
use in establishments where the necessary 
skill for the management of such machinery 
has not been developed, and seems unlikely 
to be, a contract is sometimes made by B. & 
J. to take the machine and operate it in 
their own factory, and from this quite an 
extensive branch of their business has grown 
up which is carried on in a separate estab- 
lishment, and where a part of the machinery 
belongs to the firm, and is used in filling 
contracts for work, while the rest of it has 
been built for and belongs to others who for 
the reason stated above have found them 
selves unable to operate it efficiently. Of 
course this latter condition only arises where 
machines are put into establishments that 
employ no machinists or tool makers, and 
who usually think that about all an au- 
tomatic machine requires to make it work 
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successfully is to be belted up and started. 





The machine shop in which the mé&chinery 
is built is a new building 200 by 45 feet, and 
three stories high. Itis of brick, and con- 
tains all the latest improved shop features, 
ircluding the Sturtevant hot blast heating 
and ventilating system, well-arranged wash 
room, places best 


for clothing, and the 


sanitary arrangements. The wash room is 
located in the basement, the most of which 
is used for a store room, and is so finished 
and arranged as to be dry and comfortable. 

In this basement is an opportunity to see, 
above, a floor which is in some respects re- 
markable, and seems to be all that could be 
desired fora machine shop floor on which 
to place and build moderately heavy ma- 
chinery. 
below the floor of the basement are placed 


On suitable masonry foundations 


posts 12” square and 8 feet apart each way; 
on these are stringers which are 12''x14", 
and above these floor joists 5x8" and placed 
12’ apart center to center. On these are 
laid diagonally planks 3” thick, and above 
these a covering of matched maple. Sucha 
floor is undoubtedly very solid, and it 
doesn’t seem to make much difference where 
machinery of weight 
placed upon it. 

The power plant here is a model in its 
way, consisting of a Brown engine which 
stands ona foundation extending from be- 
low the basement floor to the level of the 
shop floor, and accessible on every side. In 
the basement is fitted up a bath-room for the 
use of the engineer. About fifty men are 
employed here, including a draftsman and 
two pattern makers who are also draftsmen, 


moderate may be 


and when oceasion requires leave the pattern 
Mr. 
F. B. Manville, who is in charge of the es- 
tablishment, thinks that by this plan of em- 
ploying pattern makers who are also drafts- 
men, there is a decided advantage on such 
work as he is doing, aside from the con- 
venience of being able to make transfers 
from one department to another as the work 
requires. The men are the better and more 
efficient pattern makers for being also drafts- 
men, while on the other hand their knowl 
edge of pattern making is of great advan- 
tage in the drafting room. 


work and go into the drafting room. 


Mr. S. W. 
favors 


Goodyear, who occasionally 
us with a on 
and its working, lives in Waterbury, and 
spends most of his time here and in the sur- 
rounding manufacturing towns as a mission- 
ary, whose especial mission it is to convert 
the benighted people who think that none 
but foreign steel is fit to use, and show them 


communication steel 


that American steel makers can also make 
good steel, and especially that a steel maker 
who is onthe ground and has a chance to 
study the requirements of each case and 
adapt his steel to them, has a very good 
The 


relation of some of his adventures in teach- 


chance of being entirely successful. 


ing this great truth is very interesting, and 
it is evident from what may be seen during 
such a short tour of the shops as I was able 
to make with him that he is meeting witha 
good measure of success in the work. Mr. 
Goodyear also makes a specialty of machin- 
ery for pointing and swaging wire, his ma- 
chine for this latter purpose having been 
previously referred to as in use at the Cres- 
Steel Works for finishing polished 
At present he is having his ma- 
chines built at the shops of the Waterbury 


cent 
drill rods. 


Farrel Foundry and Machine Company, 
where the heaviest machine work of the 
place is done. They build here a rivet 


heading machine which works by a toggle 
joint that works an equal distance each side 
of the line, and thus 
strokes of the heading die for each revolu- 
tion of the crank-shaft, and some of these 
machines are built to do much heavier work 
than is usually done by upsetting metal 
cold. They also build heavy drop 
hammers, rolling-mills other metal 
working machinery. Among other things 
they have constructed about 150 machines 
for making cigarettes, among them a num- 


central makes two 


very 
and 


ber for making a brand which is ‘‘ strictly 
hand the 
ments of them. 


made,” according to ad vertise- 


‘i 


At the Waterbury Clock Company’s works, 
where they are at present turning out about 
1,500 clocks per day, there is much to be 
seen that is of interest, especially in the way 
of tool work, which is very finely done. In 
one room forty-five automatic screw ma 

chines are at work, making not only the 
screws but many other of the small parts of 
clock movements which in the old days 
were made on hand lathes of special design. 
Some of the work must, of course, still be 
done in this way, the tools used, however, 
not being the usual hand tools, but tools set 
in a square bar of steel, the ends of which 
are turned cylindrical for some distance and 
rest in supports upon which the bar slides 
along to take the cut, the tool in action being 
supported upon a rest which is placed near 
the work. The various tools are held in the 
bar by set-screws, and are adjusted in it to 
give the proper diameters of the various 
parts of the piece operated upon, and the 
bar turned from one tool to another does the 
work very rapidly. 

An interesting line of work is being de- 
veloped here at present which is the out- 
growth of the fact that the company found 
that one of their smaller sized clocks was 
being carried by many people as a watch. 
It was, of course, rather large for this pur- 
pose, but the fact that it was so used led to 
its being modified, particularly in the way 
of reduction The result of 
this is that the time-pieces are now being 
made so that they can be used either as 
clocks or as watches, and the system by 
which they are made admits of their being 
sold at retail at $1.50. They are neat in ap- 
pearance—rather large to be carried in the 
pocket of a full dress suit, it is true, but 
very acceptable for many uses, and I can, 
within reasonable limits, give no better idea 
of the efliciency of the processes by which 
they are made than to state, as I have done, 
the retail price, which includes, of course, 
about three profits above the actual cost of 
manufacture. 


of thickness. 


The name of the Waterbury watch is 
associated in the minds of many people 
quality of 
The factory 
and its equipment, however, are mechani- 
cally of a very high grade. The original 
factory was contracted for from the founda- 
tion of the building to its complete equipment 
in working order by the American Watch 
Tool Company, of Waltham, and as might 
be expected the contract was carried out in 
the possible manner; the its 
equipment of the arrangement of 
them and of the tool rooms, 


with extreme cheapness and a 
work in keeping with the price. 


best shop, 
tools, 
store rooms, 
power plant, etc , being very admirable, as 
is also the cleanliness, order and evidence of 
good management that pervade the place. 
The original Waterbury watch, however, 
which the boys in the shop used to wind up 
by holding the stem against a running belt, 


has been abandoned and various higher 
grade watches are now made which are 


cased in any desired manner, the company 
claiming the distinction of now producing 
the thinnest full sized watch made. 
sized 


In one 


moderate room of this factory are 


small automatic and other machines to the 


value of about $125,000. 1 ae 
_—<_~ —— 
The first of a series of important armor 


plate experiments took place on April 7 at 
Portsmouth on board the ‘‘ Nettle”; a plate 
cast by Messrs. John Brown & Co., of Shef- 
field, and treated by the Tressider process, 
being tried. Five rounds were fired from a 
6-inch gun, the charges ranging from 36 to 
42 pounds, with the result that four shots 
penetrated, but 
could easily be plugged. 
Holtzer, with a 36 pound charge, broke on 
impact. One fired with a 42-pound charge 
penetrated the bulkhead of the ‘‘ Nettle,” as 
well as the backing. Numbers three, four, 
and five lodged in the backing, the two last 
being Pallisers. The trials were under the 
direction of Mr. W. H. White, Director of 
Naval Construction, and Captain Pearson, of 
the 
watched by a representative of Messrs. John 
Brown & Co., and Captain Tressider. 


made clean holes, which 


, 


The first shot, a 


** Excellent” Gunnery School, and were 


Tron. 
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A Hint to Foreign Subscribers. 
e 


‘The attention of foreign subscribers who 
desire to remit to us by international post- 
office money order is called to the impor- 
tance of notifying us by mail direct at the 
same time that they have made such a remit- 
tance, and informing us of the purpose for 
which the money is intended. Serious 
delay and confusion are liable to result if 
the person making the remittance depends 
upon the post-office authorities to inform us 
from whom the remittance comes. In several 
recent instances the New York Post-office 
authorities have been unable to decipher or 
give us the sender's name and address, and in 
the absence of any instructions from the 
sender we have been unable to mect his 
wishes until the receipt of a complaint 
made several weeks afterward showed us 
who he was. A postal card is sufficient to 
give us the desired information. In all 
cases the exact name and address should be 
plainly written. 

It is to be hoped that some day the coun- 
tries of Continental Europe will amend their 
postal money order arrangements by adopt- 
ing the duplicate blank system now in use 
in this country, Canada and Great Britain. 

ome 
The Disastrous Rebound. 


When the engineer of a locomotive run- 
ning on the ordinary surface roads carries 
the water too high in his boiler, about the 
only immediate result is to make his engine 
look badly, and to waste fuel. The engi- 
neers on the elevated roads in this city have, 
however, other reasons for not carrying the 
water too high, and among these is the fact 
that the vacuum brakes refuse to work if 
water instead of steam passes through the 
jet which exhausts the air; instances having 
occurred where there was a failure to stop 
owing to the fact that the water was so high 
in the boiler that the brakes could not be 
worked. It would be a good thing, perhaps, 
if there was something about the ordinary 
locomotive which would make an equal 
amount of trouble with high water. An 
engineer who may do almost anything else, 
and be forgiven, must not, under any cir- 
cumstances, scorch his crown sheet. That 
is the one thing which is considered above 
everything else to be disgraceful and unpar- 
donable under any circumstances. It fol- 
lows naturally that an engineer who has 
once ‘‘scorched her a little,” and had a 
scare in that direction will chronically carry 
water too high for a long time, if not always 
afterward, and by the waste of fuel thus 
caused, by the injury to the 
engine, cause more loss than would result 


as well as 


from an occasional scorched crown sheet. 

The same thing in a different form is 
noticeable in the work of machinists. If a 
bearing. gets hot or becomes scored through 
neglect, the loss is likely to be still further 
augmented by the almost inevitable flooding 
of this and all the other bearings, for which 
the same man is responsible for a long time 
afterwards. If a piece of work gets loose 
from the planer bed and is ruined, the loss 
from this does not stop there, but goes on in 
the form of superfluous fastenings and ex- 
cessively strained bolts, either by the man 
who meets with the accident or by others 
who may have witnessed it. 

The same trait of human nature manifests 
itself among those who are not mechanics. 
A short time ago a man went into a Western 
manufacturing town, and organized a com- 
pany to manufacture some specialties upon 
which he held patents. He took, as pay for 
his interest in the patents, stock in the new 
company, and gave out that he was to reside 
there and work in the interest of the 
enterprise. ‘The business men of the place 
subscribed freely to the stock, and there was 
little trouble in getting the new factory in 
operation. No sooner was this fairly accom- 
plished than the stranger sold his stock for 
sufficient to pay him well for his work and 
left the company to discover the fact that 
they had only a shop right to manufacture 
the articles, and not the exclusive right, the 
sharper having presumably gone elsewhere 
Not long after this 


new 


to repeat the operation, 
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a young engineer who had for years lived 
and worked in the same town, invented an 
improvement in the line of work in which 
he had been engaged, and endeavored to 
form a company there to manufacture it. 
There was every reason to believe that the 
new invention would be successful; that it 
could be made at a profit, and that the engi 
neer could be relied upon to devote his time 
and abilities to the success of the proposed 
enterprise; but nevertheless he was entirely 
unable to make any arrangement which 
would be at all fair to himself, and was com- 
pelled to go elsewhere, for no other reason, 
apparently, than that the capitalists had 
been recently deceived, and were suspicious 
and panicky. 

The saying that ‘‘a burnt child dreads the 
fire” is founded upon human nature, but 
those who are no longer children should try 
to school themselves, so far as possible, to 
realize that though the fire may disastrously 
burn, it may still be used to advantage; and 
fearlessly used so long as it is used intelli- 
gently, and that one or even a dozen palpa- 
ble mistakes in its use do not prevent its 
rational and safe use afterwards. 

——— 
The Persistence of Humbug. 

Some time ago an English electrical jour- 
nal exposed the humbug of a widely-adver- 
tised electrical or magnetic belt which was 
being sold to the gullible public as a uni- 
versal panacea for about all the ills that 
flesh is heir to. The company making the 
belt took up the matter and went into court 
with it, and were gloriously beaten, the 
paper proving conclusively that its charges 
of utter worthlessness and unadulterated 
humbug were nothing more than sober truth. 
The Evening Post of this city thereupon 
suggests that our electrical journals in like 
manner expose the electrical humbugs we 
have among us, and whose name is legion. 
This might be done, it is true, for the sake 
of abstract truth, but does the Post suppose 
it would actually diminish sales of such 
stuff very materially ? the general 
public pay any attention to the warnings of 
experts in such matters? Would the aver- 
age country newspaper, with a good paying 
advertisement of an electric belt displayed 
in its columns, print as news the fact that 
an electrical journal had exposed that belt 
asahumbug? And if not, then how is the 
great body of electric belt buyers to be 
reached ? They do not read technical jour- 
nals. 

The patent medicine manufacturers can 
give the electrical belt men points on hum 
bug, and their humbug has been and is 
being constantly exposed. The business 
seems to thrive upon such exposure. 

What intelligent person does not know, 
for instance, that physicians keep lists of 
patent medicines giving their constituents 
that they may know how to deal with pa- 
tients who have been taking them? Who 
not know that the old reliable Mrs. 
Losehigh’s soothing syrup that gives ‘ rest 
to the mother and health to the babe” is 
mainly morphine, and highly injurious in 
many ways? Yet people continue to buy 
it, and assist their children in the formation 
of the morphine and alcohol habit. There 
are people who seem to prefer to be hum 
bugged, and who will be, in spite of all that 
technical journals can do to prevent it. 

A Combination Specialist. 


Does 


does 


A recently concluded murder trial in New 
York has brought prominently forward a 
new kind of specialist—a lawyer who is 
also a physician, able to cope with the expert 
testimony of learned physicians on the other 
side, and to handle the expert testimony of 
his own side to the very best advantage. 
The brilliance of his conduct of the case has 
attracted very general attention to him, and 
there is little doubt but that a successful 
career awaits him. It has occurred to us 
that in this might lie a hint to those who 
feel disposed to devote some study to engi- 
neering and the science of mechanics, after- 
wards taking up the law. An approach to 
this is made by those who are primarily 
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mechanics and engineers, and afterwar 
take up the study and practice of pat 
law; but there is a good deal of litigation jn 
which mechanics and engineering are 
volved, but not patents, and in such casis 
the lawyer who possessed some actual knoy 
edge of the subjects in dispute wouid 
obviously have a decided advantage. \ 
knowledge of engineering in the brain f 
one man, and a knowledge of law in t 
brain of another can never be combined am 
used in a trial as effectively as if the knoy 
edgeof both were possessed by oneman. ‘I 
latter will always be best able to combi 
and balance the points of the one scien 
with those of the other, and to use both 
the best advantage. Of course, this d 
not open a career for very many men, and 
in fact not many have the brain capaci! 
with opportunity and disposition for stu 
needed; but there are some men undoubted 
who could come as near mastering both p 
fessions as Dr. O’Sullivan has to mastering 
those of medicine and law, and such a m: 
would have all the advantage possessed b 
those rare men who in manufacturir 
operations combine the mechanical with t! 
commercial faculty. 


—__+4>e____ 
Literary Notes. 


VADE MECUM; a work of reference for the u 
of architects, architectural iron workers, buili 
ers, blacksmiths, book-keepers, boiler makers 
contractors, civil, mechanical, vydraulic, minin¢ 
stationary, marine and locomotive engineer. 
toremen of machine sho;s, ete. Compiled and 
arranged by D. B. Dixon. With a comprchensi\ 
treatise on electricity, by Thomas G. Grier. 





This work is similar in character to man 
of the engineer’s pocket companions, but 
is not confined to any particular profession 
it covers a larger field, so that it will b 
useful to all those having to do, either d 
rectly or indirectly, with the various mi 
chanical arts and trades. 

The book has been compiled from scien 
tific and mechanical sources, and contain 
much useful matter and valuable tables. | 
is to be regretted, however, that some of th 
indicate haste or carelessness. On 
page 67, for instance, it is stated that th: 
horse power of double belts is 10.7 of that 
given in the table (single belts). This i 
evidently wrong; the transmitting efficienc) 
of double belts of the average thickness i 
to that of single belts as 10 is to?. On 
page 140, in the rule for finding the size of 
drill for drilling a hole to tap a full standard 
V thread, accuracy has been sacrificed for 
simplicity; the size of drill found by this 
rule will be too large. On page 150 a rulk 
is given for finding the area of a steam en 
gine cylinder, the horse-power, steam press 


pages 


ure, and speed of piston being given; here 


we are informed that the square root of th 
area of the cylinder will be its diameter 
this is evidently a blunder. On page 152 


table is given for proportioning a few parts 


of a locomotive engine. A table of thi 
kind should not find a place in this or any 
other book ; it is, to say the least, mislead 
ing; the area of the steam ports does no! 
depend on the diameter of cylinder alon 
but it also depends on the piston speed. 

The diameter of the driving axle does no 
depend wholly on the diameter of the cylin 


der, but it depends on the weight and speed 


of engine, and on the number of driving 
axles under the engine. 

The electrical department of the book i: 
very concise, and what there is of it, i 
plainly stated, and useful to practical men 

The mechanical department needs a rx 
vision, and after that the boek will undoubt 


edly find a large sphere of usefulness, and 


will be appreciated 
oceasion to refer to it. 
The book contains 480 pages, 73x5 inches 


by those who hav 


it is clearly printed and well bound, and is 


published by Laird & Lee, Chicago, III 
Price, $2.50. 


“KEEP’S TESTS” 

Mr. W. J. Keep has published in pam 
phlet form the full description of his systen 
of testing which we gave to our reader 
early in the present year. Though there i 
in this pamphlet little if anything not to b 
found in our columns, it places the whol 
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matter together, and in a very convenient 
ym for filing and reference. 

a private letter Mr. Keep informs us 
that foundrymen and others interested in 
foundries are evincing great interest in this 
system of testing, and that he receives many 
letters of inquiry regarding it, which is 
encouraging as showing the probability of 
an improvement in American foundry work 

branch of industry of which we have 
already good reason to feel proud, 

Ve can scarcely resist the temptation to 

ea}! attention to the fact that had Mr. Keep’s 


pamphlet been about 4" wider and 1” higher, 
it would have been standard size, 6x9’, 
and. so far as we can see, there was nothing 
to prevent its being this size. Our readers 


may suspect that standard size catalogues 
ind pamphlets is our hobby at present, but 
if so. itis a good hobby, and the indications 
ire that the standard size will be almost 
universally used by machine builders and 
engineers in due time. The pamphlet in 

estion, however, is a valuable one irre- 
spective of its size, and all who are inter- 
ested in foundry work should possess a 
copy of it. It will be mailed to those in- 
terested in the subject on application to the 
author, W. J. Keep, Detroit, Mich. 


THEORY OF STRUCTURES AND STRENGTH OF 
MATERIAL. With diagrams, illustrations and 
examples. By Henry T. Bovey, M. A., D.C 
F. R.S. C.; Professor of civil engineering and ap- 
plied mechanics, MeGill University, Montreal; 
member of the institution of civil engineers; 
member of the institution of mechanical engi- 


neers; late fellow of Queen’s College, Cambridge 
Eng.). 
The work deals principally with the 


strength of material, and the strength of 
members of various structures, such as roofs, 
bridges, arched ribs, etc. It is a well-ar- 
ranged text-book and will undoubtedly find 
its way into many class rooms; it may also be 
used with advantage by many professional 
engineers as a book of reference. It is pub- 
lished by John Wiley & Sons, 53 East Tenth 
New York. Price, $7.50. 
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Questions of general interest relating to iiiine dis 
ussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 

mmunication, they should be written on a separate 
sheet. 





7, C. D. M., Philadelphia, Pa., 

writes: Kindly advise us of the best means 
of welding the ends of the same piece of 
wire together quietly so as to form a ring. 
Is there a machine made to do the above 


FI 215) 


work? Will the electric process do it? A. 
The electric process we believe to be the 
most satisfactory one for performing the 


work under the conditions named. 


216) X. Y. Z., Winona, Minn., writes: Is 
it necessary to procure expensive or apects! 
machinery to test such work as pulleys, etc. 
to ascertain if they are correctly balanced 
when running at their proper speed? Every 
repair shop of which I have any knowledge 
tests such work ona standing balance, which 
on fast running machinery is not effective. 
We want the simplest way for procuring a 
running balance. A.—The simplest way of 

btaining the running balance of rotating 
parts of machinery is to get a special ma- 
chine for the purpose. In our issue of Jan- 
uary 12, current volume, you will find one 
illustrated and described which we believe 
to be a good one. 


217) W. B., New York, writes: Please 
inform me if an applicant for boiler in- 
ector in the U. S. marine service has to 
idergo an examination, and if so, if there 

is any book or pamphlet issued that you 
know of that I could get for self-instruction 
in the matter. [Tama competent mechanic, 
i have worked at the boiler-making busi- 
ess for the past twenty-two years. A.— 
u will have to pass an examination. We 
not know of any book which contains 

e questions asked in the examination, and 
lieve there is none. The questions are 
ich as to test the fitness of the applicant 
r the position. The applicant must be 
ell informed on matters relating to his 
isiness, and be able to answer any ques 
ns relating to the same; and besides this 
should have a fair theoretical knowledge 
marine engineering. You will undoubt 
lly be well treated by applying for any 
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other information at the office of the Super- 
vising Inspector in the Post-office Building 
of this city. 


(218) J. Coahuila, Mexico, writes: 
The two accompanying samples of boiler 
plate were cut from a 56-inch by 16 feet 
tubular boiler. They are a part of a plate 
abont one foot in front of the fire arch. You 
will notice that the plates have been acted 
upon by some substance which has de- 
stroyed the inside, as shown by one of the 
samples, while the outside has been crystal- 
lized only; and the other sample shows that 
the chemical action has penetrated the en- 
tire thickness. Please give a cause for the 
destruction of the plates. .4.—In our opin- 
ion the samples do not show any chemical 
action ; they have the appearance of having 
been in use for a some time, and probably 
have been a little overheated ; we are also 
inclined to believe that the iron was not of 
the best quality 


(319) OE , writes: In your issue 
of October 16, 1890, an elliptic gear cutting 
machine is described involving the principle 
of the trammel. There are some points 
which I do not understand: 1. How are the 
two trammel pins made to move uninterrupt- 
edly in the slots in the stand? It seems to 
me that when one of the slots in the stand 
comes in line with the cutter, the elliptic 
gear blank or work will move away from 
the cutter. A —The illustration referred to 
shows the principles of action only, and 
all details not essential to indicate the prin- 
ciples are omitted. The two trammel pins 
are fixed in the base; by placing a cap of 
suitable length on each pin, so as to allow 
the caps to work freely in the slots of the 
stand, the latter can be made to move unin- 
terruptedly on the pins, and hold the gear 
blank in place, but we presume that clamps 


are used for further security. 2. How is 
the stand held to the base? ee suppose 
it is clamped to the base. Is the post 
fastened to the index pl on A.—Yes. 4. 


Is the index plate evenly divided around its 
circumference? A. Yes. 5. Has a fuller 
description of this machine been given in 
the AMERICAN MACHINIST? A.—No; for 
any further a we should advise 


you to write to Geo. B. Grant, Lexington, 
Mass. 
(220) A. W. S., Auburn, N. Y., writes: 


The accompanying drawing shows the ends 
of two traction engine axles drawn to the 
same scale. We have had somewhat of a 
discussion as to the comparative strength of 
the two axles; one you will note is straight 
uniform turn throughout; the other is re- 
duced in size at the end. The hub of the 
wheel bears not upon the entire end of the 
axle but upon parallel portions. We desire 
to have your opinion as to just the stre ngth 
of the two axles. The face of the wheel is 
11 inches, and you understand the machines 
do not move over smooth roads, but very 
rough and stony roads, as a rule. A. 

We presume that the hubs of the wheels 
run against the collars «, and that the 
lengths of the hubs are equal; we also as 
sume that the bearings are of equal lengths, 
and that distances from the collars to the 
bearings are equal. Under these conditions 








“a 
Fig.l 

a 

— 4 

Fig.2 - 


the dangerous section of the axle is at the 
inner face of the hub of the wheel; now, 
since the diameters of the axles at these sec- 
tions are equal, and since the bending mo 
ments are also equal, one axle will be as 
strong as the other. These remarks refer to 
strength only, that is to say, if the axles are 
stationary both can bear the same quiescent 


load at equal distances from the end, But 
the tapered end, Fig. 2, will deflect a little 
more than the straight end in Fig. 1, and 


therefore the axle in Fig. 2 has, so to speak, 
an inherent elasticity which, in our opinion, 
is of some advantage in running over a 
rough or stony road, because this elasticity 
will reduce to some extent the effects of the 
shocks and reduce the liability of the tapered 
end to break near the hub of the wheel. 


(221) W. S. K., Chicago, Il)., writes: I 
wish you would give me the shortest and 
correct way of computing the area of a seg- 
ment of a circle when its chord and height 
are given without any other dimensions; for 
example, to find the area of the steam 
space above the water line in a cylindrical 
boiler. A.—The rule for finding the area of 
a segment with the dimensions as given 
above is not a very short one, it involves 
considerable labor, although not difficult for 
any one who has a fair knowledge of geom 
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etry. To make the computation plain we 
will take the following example: The height 


CD of the segment A BC is 14 inches, its 
chord A Bis 43.6 inches, find its area. The 
first step will be to find the radius A #. To 


do so square one half the chord A B and di- 
vide the result by the height, the quotient 
will be the distance D F, adding C D to this 
we have the diameter. One half the chord 
is equal to 21.8 inches, and 
21.8 X 21.8 33.94, say 

14 : 
34 inches for the distance D F; 
this we have 48 inches for the diameter of 
the circle or 24 inches for the radius A F. 
The next step will be to find the number of 
degrees in the angle A # B; to do this we 
find the sine of half this angle, and then look 
for this in a table of natural sines, tangents, 
etc., found in any of the engineer's pocket 


adding 14 to 


Cc 


B 


companions, and opposite to it we will find 
the number of degrees inthe angle 4 F D; 
twice this will be the number of degrees in 
the angle A # B, or the angle of the sector 
AEBUC. To find the sine of the angle A 
FE IP) divide one-half the chord by the radius; 
9 

— .90833 is the sine, the 


~ 


hence corre- 
sponding number of degrees is 65.17, and 
65.17 X 2 = 130.34 degrees in the angle A 
EB of the sector. The next step will be to 
find the area of the sector A BC by the 
following rule of proportion: As 360 de- 
grees is to the number of degrees in the 
sector so is the area of the circle to the area 
of the sector. The area ofa circle 48 inches 
in diameter is 1,809.6 square inches; hence 
we have 

360 ; 180.34 1,809.6 : 2 
reducing the degrees to minutes we have 

21,600 : 7,834 : : 1,809.6 : 2 
from whieh we get 656.31 square inches for 
the area of the sector. From this we must 
subtract the area of the triangle A EF BR, 
43.6 = 10 218 square inches; 


‘ 


which is 


hence the area of the segment will be 656.31 

218 = 438.31 square inches. 2. Please 
give me the name of a book that will help 
me to make calculations of this kind. Iam 
an engineer but find that I will need a license 
to run aplant, and I may be tripped up on 
some of the questions in the examination. 
A,.—Any good book treating on mensuration 
will help you, or, better still, a good geom- 
etry which applies the principles to mensura- 
tion, Davies’ Lengendre, for instance, but 
there are others just as good. 


(222) L. J and H. C. S. together ask 
several questions regarding bicycles, as fol- 
lows: 1. What is meant by the “ gear” of 
a safety bicycle, and how is it computed? 
A.—The gear depends upon the relation be 
tween the ratio of the sprocket wheels and 
the diameter of the rear or driving wheel. 
For instance, a machine having a 30 inch 
rear wheel and sprockets proportioned 2 to 1, 
the driving sprocket the larger, is geared to 
60 inches, 7. e., it will travel at the same 
rate as if the wheel were 60 inches and had 
the cranks attached directly to it. 2. What 
is the effect of altering the size of the 
sprockets, keeping the same ratio? A. 
Among the effects are that the smaller the 
sprockets the less they weigh and the shorter 
the chain is which also lessens the weight. 
Sut on the other hand the smaller sprocket 
wheels cause the chain to move slower for a 
given rate of pedaling, and impose a greater 
strain upon it in preportion to the decrease 
in its speed. This also affects in the 


same way the stress upon the bearings 
of the crank shaft and rear wheel, this stress 
being increased, so far as the action of the 


chain is concerned, in proportion as the size 
of the sprocket is reduced. 3. On those ma- 
chines having elliptical driving sprockets is 
the sprocket a true ellipse? A.—We pre 
sume so, but are not certain. 4. The chain 
on this sprocket seems loose half the time. 
Can this be avoided either by designing a 
wheel so shaped as to keep the tension uni 
form, or in any other way? A.—It can be 
prevented in various ways, amongst others 
by an elliptical idler or tightener having the 
same number of teeth as the driver. This, 
however, would be objectionable, because it 
adds parts to the machine and increases 
the friction which is not admissible. The 
most practicable way we have heard of is 
by making the two sprocket wheels in the 
ratio of 2 to 1 and setting the smaller one on 
the wheel eccentrically so that the slack is 
taken up by it. 5. What is your opinion of 









the advantage of the elliptical sprocket? A. 

-Considered from a purely mechanical 
standpoint there is no advantage in it. That 
is to say, if the driving wheel were driven by 
steam powe r no more foot-pounds of energy 
could be derived from it by the use of an 
elliptical sprocket than from a round one; 
and driven as it is, the energy derived from 
the crank-shaft will always be that put into 
it by the legs of the rider, less the loss from 
fric tion, whether round or elliptical sprockets 
are used. But one sprocket may enable 
a rider to impart more enegy to the crank- 
shaft than another, and some claim this 
advantage for the elliptical sprocket, and 
theoretically the claim seems to have some 
foundation, but practically, and with the 
majority of riders, it is doubtful if any 
great gain results from it. This is not, 
however, a question of mechanics purely, 
but of individual adaptation and preference. 
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Grant’s gears, Lex'n, Mass., & Phila , Pa. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Ideal Drawing Stands. M.C. Hammett, Troy, N.Y 
Forming Lathes Mer. Mach. Tool Co.. Meriden, Ct. 
Air Hoists, Frank Richards, Box 3686, N. Y. 
Milling Machs. Kempsmith M. T Co.. Mil.. 
‘Bradley's Power Hammers, the 
world.” 20sizes. Bradley & COo., 
Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St.. New York. 
Drill Presses, with Tapping Attachments. 
Gould & Eberhardt, Newark, N. 
Davis Key Seating Machines kept in stock = 
Manning, Maxwell & Moore, 111 Liberty St , N. Y. 
Selden Packing for stuffing box, with or without 
rubber core, Randolph Brandt, 38 Cortlandt St..N.Y. 
P ulley lathes, most efficient offered. The 
& Shipley Machine Tool Co., Cineinnati, O 
Engine Castings, Humphrey s 
fontaine, 0, 
For Cypress Tanks and Vats, 
well Co., 


See p. 11. 


Wis. 
best in the 
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Lodge 


Foundry, Belle- 
; address W. E. Cald- 
Floyd and Main Streets, portal, Ky. 

Factory sites given away. 1hour from New York 
Address RV. Pierce, Bound Brook, N, 

_*Pumping Machinery.” New Seale 10 pp, RVO, 
270 Eng. Prospectus free W. M. “ee 223 $ Powel- 
ton Avenue, Philadelphia Pa. 

Guild & Garrison, Brooklyn . manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete 

“Shapers (Double Triple Quick Stroke” 
Trade Mark. 
Gould & Eberhardt, Newark, N. 

For the Latest merored Diamond aed ting 
Drilladdress the M Bullock. Mfg. Co., corner 
Canal and W se sts. » Chicago, Hl. 

Combination, duplex and special 
stock and to order, 
M. Clough, Tolland, Conn. 

Gear Cutters, Auto. Specially adapted for Motor 

Gears and all other style Gears 

Gould & Eberhardt, 


N. 


Clal gear cutters in 
vertical milling machines. R. 


Newark, N. J. 
Patent Soliciting of High Class 

ID Walter Brown, Counsel in Patent Cases. 

31 Nassau Street. New York. 

Send for Briet History of Patent Legislation. 


De Lamater Screw Propeller Wheel, made only 
by ‘Tae Samuel L. Moore & Sons Co., Elizabethport, 
N.J., Who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record gauges, etc. Location and equipment well 
“ae i for Heavy Steamship Repairs 


: Binders ’ for the AMERL AN MACHINIST. Two 
atas the **Common Sense,’’ as heretofore sold by 
us and mailed toany address at $1 00 each, and the 

*New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter ha. flexible 
covers with full page opening flat. Either will hold 
tae entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co , 203 Broa:way, New York. 

~ ate ator Practice and Steam Engine Economy. 

By F. Hemenway Contains plain directions for 
using the indicator and making all required caleu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
renth Street, New York 
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Trial of the U.S. S. ° Detroit.’ 


The 


Our readers will remember that in 


issue of March 9 we 
able 


8. 8. 


our 
published at consider 
the trial of the U. 
together 


length an account of 
‘ Bancroft,” 
the 
adopted in that case. 
** Detroit” 
method, and while we 


with some com- 


ments on advantages 
method 
time the tried by a 
different are not in 
possession of suflicient data to enable us to 
determine 
get accurate results, we shall now explain 


possessed by the 
Since that 


has been 


whether every care was taken to 
how such trials should be conducted to in- 
accuracy. In the preparation of this 
article We have derived valuable assistance 
from an article by Naval Constructor David 
W. Taylor, U. 8. N., published in the 
Journal of the Society of 
November, 1892, entitled 

The contracts for all the new naval vessels 
that 


sure 


Naral Enginee ’s for 
‘*Speed Trials.” 


require they shall maintain a certain 
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speed for four hours, under conditions pre- 
scribed or approved by the Secretary of the 
Navy, and a certain premium is paid for an 


average speed exceeding that required, 
while failure to maintain it is accompanied 
by a penalty at the same rate. In the case 
of the ‘‘ Detroit” this amount is $25,000 for 
each quarter knot, so that each hundredth 
of a knot, or some sixty feet, is rewarded or 
punished to the extent of a thousand dollars. 

The course for the ‘‘ Detroit” was laid out 
in Long Island Sound in the deepest water 
that could be found, and was nearly forty 
knots long, the idea being that it would 
take about two hours to run over it, and it 
was required that two runs should be made, 
one each way. This was probably with the 
idea that the effect of the current would be 
about neutralized, as is the case in the short 
runs over a single mile, but, as we shall 
show presently, this would not generally be 
the case, and, in some cases, there might be 
an error of considerable magnitude. 

In a trial of this kind the following data 
must be carefully ascertained in order to 
secure accuracy: The length of the course, 
the time taken in passing over it, and the 
effect of the current. 

It might seem at first sight that these 
could all be determined without any diffi- 
culty, but an acquaintance with the actual 
conditions shows that in reality only the 
time can be found with ease and accuracy. 

It is not an easy matter to lay off forty 
knots with perfect exactness even on shore, 
and when it has to be done on the water so 
that a sufficient depth for the trials of large 
fast ships is assured, it is almost impossible. 
Except in specially favored localities, the 
requisite depth of water is found only at a 
considerable distance from the shore 
(as is the case in the course for the 
‘‘Detroit,”) and this renders it im- : 
practicable to determine the ends of 3 
the course by ranges on shore, so that 
they have to be established by anchor- 
ing vessels, : 

It is doubtful if a vessel can be : 
placed accurately within a hundred 
feet of any assigned position, and un- 
less she is moored head and stern 
there is a liability to an alteration of her 
position after it has been established. 

It is thus seen that, at the very outset, 
there is fair room for uncertainty as to the 
length of the trial course. It may be accu- 
ratg, but the chances are decidedly against 
it. 

The accurate determination of the effect 
of the current is even more troublesome, al- 
though by the exercise of care and the pres- 
ence of numerous observers with accurate 
instruments, it can be obtained. In the 
article by Mr. Taylor it is recommended that 
five observers shall be stationed at intervals 
along a twenty-mile course, and he shows 
by a simple diagram how their observations 
can be averaged so as to secure the average 
effect of the current over the whole course. 

It should be observed here, however, that 
he assumes that the current will be directly 
along the length of the course, which would 
not in general be the case. If it is not, the 
observations must be corrected for direction 
before his process of averaging can be 
carried out. 

We have now shown how accurate results 
may be obtained by this method, although 
it involves great care and a large staff of ob- 
servers. It remains to point out a few ob 
jections of a practical nature, which may 
cause considerable error in the speed. 

Unless the wind and current are both di- 
rectly along the course, it is necessary to 
use the helm, which increases the resistance 
of the vessel and reduces the speed. The 
effect of the wind, however, would generally 
be very slight, because trials are not run 
when there is enough wind to amount to 
anything. The effect of the current, how- 
ever, would be considerable. 

Unless the course is laid off ina place 
where there is little movement of shipping, 
there is always the possibility of a sailing 
vessel or a tow getting across the course and 
compelling the ship on trial to go off the 
course. The amount of this detour might 
be considerable, but it is difficult to make 
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any allowance for it, and if the allowance is 
made, it is necessarily in the nature of an 
estimate, which at once destroys the accu- 
racy of the result. j 

Another trouble is the possibility of fog 
arising. This would render it dangerous to 
run at high speeds, besides making it im- 
possible to determine accurately the ends of 
the course. This would make the trial a 
failure, and compel its resumption when the 
fog lifted. 

The large number of observers needed for 
securing accurate current observations ren- 
ders it unlikely that as many as are really 
necessary will be detailed, and if observa 
tions are made only at the ends of the course 
the error may be serious. This is because 
the strength of the current as well as its di- 
rection are not the same at all points in as 
great a distance as forty miles. 

It was remarked at the beginning that two 
runs in opposite directions over a long 
course will not in general neutralize the 
effect of the tide. This is shown very clearly 
by a consideration of one of the figures in 
Mr. Taylor's article, which gives the strength 
of the tide during its duration at each in- 
stant. From this it appears that during the 
first hour after the tide has turned its 
strength increases rapidly; during the next 
the increase is also rapid, but not so much 
so as during the first. Then it slowly at- 
tains a maximum, gradually decreases, and 
finally decreases rapidly during the last two 
hours. This figure is annexed. 

It can be seen by a very simple calcula- 
tion that, by suitably choosing the begin- 
ning of the runs over a forty-mile course 
with reference tothe age of the tide, it is 
possible to figure out the average speed, as 


Curve of Tidal Carrent for One bbb Tide, 


\ 


The numbered spots corre spond to the runs of Table It 





Time in hours 


$s 9 i 47.48, 2° 3 3.8 


Fig. 4, 


half a knot or so more or less than the true 
average speed. This, of course, assumes 
that the real velocity of the current has not 
been measured, but it shows very clearly 
why it is absolutely necessary when the 
speed is to be determined with great accu- 
racy that the current should be ascertained 
with the greatest care. 

On the whole, it may be said that, if every 
care is taken to insure accuracy, and no mis- 
haps occur, this method will give the speed 
of a ship satisfactorily, but it involves a 
great deal of work and trouble, and a large 
staff of observers. 

——_—_—~g@>e—_—_— 

Compressed air cartridges are used in 
England in the ordinary military rifle for 
practice at short range. 

~ ho ee 
Messages Without Wires. 

The promise of electrical communication 
between two distant points without the 
agency of an intervening wire is being ful- 
filled with startling rapidity and almost in- 
credible success. The wonderful capacity of 
the invisible electric energy for leaping across 
a gulf of air miles in width and unerringly 
delivering its message is almost daily en- 
larging its functions. Inductive electricity, 
as it is called, which thus finds the atmos- 
pheric air or the ether a sufficient conductor 
for its purposes, and was a few years since 
but little more than a theory of the labora- 
tory and class-room, has now become a mo- 
mentous fact in civilization and commerce. 

It is only four years since we recorded as 
a remarkable triumph the feat of telegraph- 
ing to and from railway trains in motion by 
a parallel telegraph line. In this instance, it 
may be remembered, the electric message 
jumped across a distance of some twelve 
feet without any connecting wire, and this 
achievement on the Lehigh Valley Railway 
was the theme of considerable jubilation 
throughout the American continent. To-day 
English electricians at Cardiff and elsewhere 
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are easily transmitting electric messages 
across a wireless distance of three miles 
without any sign of approaching the limits 
of the electric function in this direction.— 
From Leisure Hours. 
= ome 

While the Chinese system of smelting 
[tin] is similar to that of the Malays, it is 
more elaborate and carried out on a much 
larger scale. In place of the bamboo bel- 
lows, a very ingenious plan is adopted. The 
trunk of a tree about 18 inches in diameter 
and 10 feet long is carefully hollowed out 
and closed at either end. A long pole with 
a circular piece of wood at one end, fitting 
exactly into the bore of the tube, acts asa 
piston. In order to secure the tube being 
perfectly air-tight, the end of the piston is 
well padded with feathers. Valves are 
placed at each end to allow the air to enter, 
and in the center the nozzle of the bellows 
communicates with the furnace by means 
of a small air passage. On the piston being 
drawn out the air in the higher portion of 
the tube is forced down the nozzle, and, 
being drawn back, the air in the further 
part of the tube is similarly drawn into the 
furnace. The charcoal is soon brought toa 
white heat and ready for the molds.—(Con- 
sular Reports. 











W. P. Hunt is to build 
City, N. C. 


a cotton-mill at Forest 


The Bellaire (O.) Nail Works are making im- 
provements. 

There is a plan to establish a chair factory in 
Foxcroft, Me. 

The Duck Mill Co. at South Fitehburg, Mass., is 
to erect a new engine house. 

The McColl (S. C.) Manufacturing Co. has recent- 
ly increased its capital stock. 

A new company has been chartered at Fort Plain, 
N. Y., to erect a shoe factory. 

TLe Matthews Cotton mills Co., Selma, Ala., will 
put new machinery in its mill. 

A. & P. B. Young are reconstructing their mill, 
recently burned at Baldwin, Me. 

The Madrid (N. Y.) Woolen-mills have 
corporated, to manufacture yarn. 

The capital of the Nemasket 
Mass., is to be increased to $100,000. 


been in- 


Mill, Taunton, 

Another cotton mill is to be started at Asheville, 
N. C., by C. E. Graham and others. 

The Carolina Fiber Co. is erecting a paper-mill 
addition to its pulp plant at Hartsville, S. C. 

A paper-mill is announced for Thamesville, a 
small village two miles from Norwich, Conn. 

Phoenix Iron Works Co., of Meadville, Pa.. has 
removed its Chicago office to 519, The Rookery. 

The Falcon Co., Niles, O., will have its half- 
million dollar tin plant in operation in sixty days. 

The C. M. Robertson managers, Montville, Conn., 
contemplate adding to their plant a glazing ma- 
chine 

The Philadelphia Shoe Co. has been organized 
at Port Carbon, Penn., with capital $30,000, by G. 


“W. Wolfe. 


The Woodside Patent Calf Manufacturing Co. 
will soon have its new factory at Woodside, N. J., 
completed. 

A company has been organized in Kokomo, Ind , 
to build and operate a large pulp and paper mill 
at Greentown 

The Lodge & Davis Machine Tool Co. will re- 
move May 1 from 64 Cortlandt street to 110 Liberty 
street, New York 


The Vager Shoe Co. has been chartered with a 
maximum capital stock of $25,000, by James A. 
Vager, Roanoke, Va. 


The Empire Knitting Co. has been organized at 
Schenectady, N. Y., with capital $60,000, by K. ¢c. 
Radcliff, A. Myers and others. 


The Stevenson Manufacturing Co. has been or- 
ganized, to manufacture barrels, etc., with capital 
stock of $50,000, at Hickory, Miss. 


At Houston, Tex., Samuel Allen and Perry Allen 
have incorporated the Acme Lumber and Manu- 
facturing Co., with a capital stock of $60,000. 


The Esperance (N. Y.) Knitting Co. will open 
their new four-story mill within a few weeks. It 
will make wool and cotton-ribbed underwear. 

The Martin Novelty Co., of Warsaw, N. Y.. has 
been organized, to manufacture novelties. 
tal, $25,000, and directors, S. B. Whitlock 
others. 


Capi- 
and 


Virtue & Co., 72 Bible House, New York, have 
purchased the business of Blackie & Son in this 
country and will handle the books brought out by 
that firm, 
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The Chicago Steel Co. has been organized w 
$100,000 capital. Incorporators: Roswell W. Bu: 
inzham and A. Lehmann. 

The Watertown (N. Y.) Manufacturing Co. h 
been organized, to manufacture underwear. Cay 
tal, $15,000 and directors, J. P. Mericle and other 

F. A. Lazenby and Samuel R. Copper have « 
ganized the Standard Electrotype Foundry a: 
Engraving Co., with a capital stock of $10.000 
Baltimore, Md. 

The Pierce Engine Co, Racine, Wis., is a n¢ 
concern engaging in the manufacture of engin: 
having just purchased their outfit of tools from t 
Lodge & Davis Machine Tool Co., of Cincinnati. 

A proposition will be made to Milwaukee, Wi 
capitalists to organize a company for the man 
facture of a new harvesting michine which b‘1 
grain in the field without the use of twine or wit 
The inventor is Hermann A. J. Rieckert, of Ne 
York. 

The new machine shop for the Eastern For, 
Co., of Portland, Me., will be cesigned and built ! 
the Berlin Iron Bridge Co., of East Berlin, Con: 
The building will be 57 feet in width and 150 fe« 
in length, and will be entirely of brick and ir 
with all modern improvements. 

Col. W: N. Woodruff and others are organizing 
joint stock corporation, to be located in H irtfor 
Conn., and known as the Green Electric Lan 
Company. The company expects to organize wit 
a capital of $100,090, and its works wi!l add anoth« 
to the rapidiy increasing industries of Hartford. 

The Fryeburg Manufacturing Company has bec 
organized at Fryeburg, Me., with $25,000 capita 
stock, for the purpose of manufacturing and dea 
ing in all kinds of lumber, furniture, chairs, et: 
The officers are: President, A.R Jenness, of Fry: 
burg; treasurer, Edward E. Hastings, of Fryeburg 

The National Pipe Bending Company, of New 
Haven, Conn., manufacturers of the national feed 
water heater, have recently sold three large heat 
ers for new mills in New Bedford, Mass., the nev 
Wamsutta mill having a heater of 1,600 horse-powe! 
the new Pierce mill a 1,400 borse-power, and th 
new Columbia mill 800 horse-power. 


The Hopedale Electric Company, of Hopedal 


Mags., is erecting a building 180x60 feet for cai 
works. Plans are now drawn for six shops wit! 


power house 200x60 feet. The cars running b: 
tween Hopedale and Milford using the storag: 
battery have been running for the past ninetee! 
months without a single delay during the whol: 
period. 

About 600 acres of land have been purchased 
about 54% miles above Elizabeth, Pa., by a 
syndicate of glass manufacturers with the inten 
tion of erecting a town thereon. They will erect 
a factory of much greater capacity than those 
owned now. They will incorporate under the title 
of the Pittsburgh Glass Co., with a capital of 
$1,000,000. S. McKee & Co. will also join the com 
bine and remove their window glass factories to 
the new town. Work will commence at once. 


J. H. Lakin, of Westfield, Mass., together with 
Boston, Mass., and Portland, Me., capitalists, has 
formed a company to establish a casket manu 
factory at Livermore Falls, Me. A plant wit! 
1,000 H. P. haa been bought, and work will b: 
bezun at once. The goods are made under a new 
process of wood pulp, which is molded into the 
desired shape under heavy pressure. They ar 


afterward chemically treated and are made water 


and air-tight. The new plant isto turn out fron 
100 to 300 caskets a day. 

The firm of Dietz, Gang & Co., of Cincinnati, O 
manufacturers of patent radial drills ard improved 
engine lathes has been dissolved by mutual con 
sent, William E. Gang retires, having sold his entir« 
interest and good-will with all rights to manufac 
ture the same tools as heretofore. The new firm 
of Dietz, Schumacher & Co. will collect all ac 
counts and assume and pay all liabilities of the lat« 
firm. The new firm will double its capacity in the 
next 90 days and will bring into the market a new 
B. G. and P. F. radial drill with the back gear direct 
on the spindle, thus insuring an easy reach and 
great power. 


The Connersville Blower Co., of Connersviile, 
Ind., has just been organized for the purpose of 
manufacturing rotary positive pressure blowers, 
gas exhausters, pumps, motors, etc., the internal 
working parts of which will consist of two impel! 
ers planed accurately on cycloidal lines. This end 
will be reached by means of a planer invented by 
Mr. John T. Wilkin, the engineer of the company, 
and which will be described in one of the coming 
issues of the AMERICAN MACHINIST. The company’s 
capital will be $75,000, $65,000 of which has been 
subscribed. Shops are already under way, and th: 
company intends to contract for a power plant 
milling machines, lathes, planers, cylinder boring 
machines, shafting, belting, etc., in fact everything 
needed in a complete equipment. 





Machinists’ Supplies and Iron. 





New York, April 29, 1893. 

Iron—American Pig—We quote Standard North 
ern brands, No. 1 Foundry, $14.50 to $15.25; No. 2 
$13.50 to $14.25; Gray Forge, $12.75 to $13.50. South 
ern brands of good quality are obtainable at $14.25 
to ‘$14.50 for No. 1 Foundry; $13 to $14 for No. 2 
and $12 to $13 for Gray Forge. 

Antimony—The market is dull. We quote L 
X., 104c. to 10%c.; Cookson’s, 10%%c. to 103%4c.; 


Hallett’s, 10.10c. to 104¢c., and U. 8. French Star 
108¢c. 
Copper—The market has a downward tendency 


with 114c asked for Lake Copper and with a prob 
ability that llc. would buy. Casting Copper is held 
at 1044c. to 103¢c 
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Wanted—An experienced and competent man as 
sup’t in forging department of a carriage hardware 
manufactory. Manufacturer, Box 58, Am. Mac. 

Wanted—Eight or ten first-class machinists, 
bench hands, etc.; steady employment; state wages 
and experience. Address Box 102, AM. MACHINIST. 

Wanted-Six planer, ten lathe and ten vise 
hands: must be thorough practical machinists. S. 
K. White, 75 North Clinton street, Chicago, Ill. 

Successful superintendent of foundry and ma- 
chine works wants to change location; can bring 
superior automatic engine and other paying ma- 
chines and work. Expert, AMERICAN MACHINIST. 

Wanted—A young man, graduate of College or 
Manual Training School, who has bad a little shop 
and drafting office experience. Address Box 99, 
AMERICAN MACHINIST. 


Lead—The market is unsettled and orders are 
ostponed; second hands are asking 4.05c. 

Lard Oil—Prime City is quoted at 84c. to 85c. 

Spelter—The market is dull at 4.45c. asked, but 
he demand is very light. 

Tin—The market is easier. Sales were 25 tons 
spot at 20.55¢.; 130 tons ~ at 20.57kkec to 20 60c.; 
50 tons May at 20.60c., and 10 tons June at 20.80c. 


* WAN TED* 


** Situation and Help’? Advertisements only inserted 
under this head. Rate 80 cents a line for each inser- 
ion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
he ensuing week's issue. Answers addressed to our 

wre will be forwarded, 








Wanted—By competent man, position as fore- 
manof machine shop engaged in jobbing, repair- 
ing, or paper machine work. Address Box 304, 
Groton, Mass. 





Wanted—Salesmen on commission, to push a 
pecial line of mach’y. ‘* Kirk,’ care of Am Macu, | 


Wanted—Foremanship; engines, pumps or gen- 


- : ; Mechanical engineer with large experience in 
ral jobbing. Indicator, AMERICAN MACHINIST. I 


drawing-room, also well able to superintend con- 
struction of work, desires engagem’t as draftsman 


Wanted—Place to work at pattern making under & take gen. supervis'’n of work. Box 106, Am. Macu. 


instructions. Address Box 101, Am. MACHINIST. 

Foreman Wanted—Who can rub men the right 
way to increase production and do good work. 
One familiar with high grade engines 
E.G. P.O. Box 1001. WN. ¥. 


Foreman in iron foundry, all kinds of light or 
heavy gray iron castings, green or dry sand; best 
f references. Box 100, AMERICAN MACHINIST. 


desired 





Foreman pattern maker, age 32, 10 years’ experi- 
ence on machine tool, gearing and special machin- 
ery, and some exp. in drafting, desires situation; 
best of references. Box 107, AM. MACHINIST. 

Draftsman Wanted—'To grow into responsible 
place indrafting room, Mod price to start. Wor 
cester tech. graduate preferred. Address, giving | 
exp., and wages expected, Box 93, AM. MACHINIST. 

Wanted—Two good molders for cry and green 
sand work machinery, castings, ete. To save time | 
in writing we wish to know what exp. you have | 
had; age and wages expected. Box 200, Am. Macn. | 

| 


Wanted—Position as foreman in iron foundry; 
experience twenty years: age 40; holding similar 
position in a first class jobbing sbop at present; 
references furnished. Address Box 104, Am. Macu 


An engineeris open to engagement to take charge 
of exhibitsat World's Fair, ot machine tools, steam 
engines, or other machinery: references Al, Ad 
dress Box 103, AMERICAN MACHINIST. 


An active man, 32, experienced in thé accounts of 
amachine shop and foundry is open for engage 
ment; undoubted references. Address Account 
ant, Box 41, 323 Canal st., N. Y. 


Wanted—A situation=by one with over 30 years’ 
experience in foundryand machine shop, more 
than half the time in charge of both departments, 
best of references. Address P.O. Box 358, Foxboro, 
Mass. 


| some reliable firm 





Wanted—Tool makers accustomed to jig and 
fixture work; permanent employment and good 
wages to men familiar with this line of work. 
Address Wardwell Sewing Machine Company, 
Woonsocket, R. I. 

Position wanted with progressive concern by an 
educated mechanic who has large exp. designing 


j}and building machine tools, engines and gen] ma 
| chinery; successful manager of shop & men; pos’n 


as designer or sup’t preferred. Box 89, Am. Macu. 
Wanted—Position as superintendent or foreman 
by a young man, at present erecting large engines 
for a well-known firm Extensive exp. First 
class machinist, engineer and electrician. Cornell 
graduate. Desires to locate permanently with 
Pusher, AMERICAN MACHINIST 


Wanted — First-class Corliss engine general sales 
man.of character und repute competent technically 
and practically to estimate on ahy power plant, and 
willing to live and travel anywhere west. Address, 
giving experience, reference and salary expected, 
I. E. G., AMERICAN MACHINIST 


Draftsman wanted; machinists wanted—We 
wanta draftsman to make working drawings on 
cotton machinery; one that is competent to make 
patent office and working drawings; one exp’d in 
a cotton mach. building estab’t pref’d; also 3 good 
men for setting up our machines in our shop & on 
the road. Foster Machine Co., Westfield, Mass. 

(Continued on page 12.) 
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ladley Hammers. 


If you plate, draw, square, taper, swage, collar, spindle, or do any manner of die forging 
in iron or steel, a BRADLEY HAMMER will soon pay for itself, by what it will save over any 
other similar tool. Send for circulars. 


BRADLEY & COMPANY, Syracvuss, N. Y. 
pple lel leila 


may Marc. (STEAM BOILERS 


Ready Made Cast Gears. 
Their Construction, Strength and 
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Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. Economical Working. 
- st magne Seen 20. By RoBERT WILSON AND J. J. FLATHER. 
Gear Cutting Machines. |THE STANDARD FOR PRACTISAL MEN.” 
Lexington, Mass., 108 Illustrations, Tables, ete., 12mo. Cloth, $2 50. 
Philadelphia, Pas JOHN WILEY & SONS, NEW YORK. 
The Best Anti-Friction Metal in the World. 
FOR ALL 
MACHINE, RAILWAY AND MARINE BEARINGS. 
HIGH QUALITY. LOW PRICE. SEND FOR SAMPLE, 
UNION ELECTRIC COMPANY, 
Manufacturers and Sole Agents, 45 BROADWAY, N. Y. 
A Cc hi i N E RY SEND FOR CATALOCUE. 
M For Reducing and Pointing Wire, BRRISTER MACHINE SCREW Co 
ESPECIALLY ADAPTED TO POINTING WIRE | | HD ' N\\\\ | 
RODS AND WIRE FOR DRAWING. FADO 1 NE | 
For Machines or Information address the Ranh y ‘| i} 
eg aloo mcsuvers eee , — & 
$. W. GOODYEAR, Waterbury, Machine Screws, Studs, etc. 
5 
PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 
| 180 to 188 WASHINGTON ST., 
BOSTON, MASS. 
SEND FOR CIRCULAR. 
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The Manufactory of Precise Measuring Instruments of Aug. Kirsch & Co., 


At DAMM ASCHAFFENBURG, (Bavaria), 


vants for the sale of their manufactures for the construction of machines a connection with wholesale houses and 
ealersin tools. Best, most exact execution of orders at reasonable price. 














This 


useful 


instrul™ ment we have found 


in our 


very 
shop, and we offer it for sale. 
It is as well made} as any similar tool in the mar- 


ket. Nickel|§j plated. No trade discount. 
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Meet all requirements more 
fully and satisfactorily than any 
other of its competitors. 


INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


A M Mi ERS THE HACKNEY HAMMER CO. 
20 Johnson St., CLEVELAND, 0. 


WRITE FOR @ATALO@USB TO 











KEUFFEL&ESSER Sa 









rae 
Et mann BF 


Co. 


NEW YORK Hh 

AND CHICAGO. H 
Manufacturers of 
Drawing Materials, | 1} 





_ Surveying Instru- | i 
pax | ments, &c. ‘ | d 


— J 


HOW T0 COMPUTE THE HORSE POWER OF A STEAM ENGINE, 
Use the Average Steam Pressure and Horse Power Indi- 
cator, which give it at once for any Cut-off. Price, 82.00. 
F ESSER CO., New york, 


Published by KEUFFEL & 
Drawing Materials and Surveying 


: 





(Branch, Chicago). 
Instruments. 





Send for Particulars. 






THE STATES MACHINE CO. 


HARTFORD, CONN. 


REDUCED PRICE. 


On account 
of the econo- 
my resulting 
from the 
manufacture 
of our Uni- 
versal Tool 
Grinding 
Machine in 
lots of 50, we 
are enabled 
to reduce the 
price materi- 
ally while 
adding to the 
efficiency of 

a oa the machine 

= by supplying 
all attachments. SEND FOR CIRCULAR. 


TISHGLT MACHINE CO., Madison, Wis. 
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Flexible Metallic Fillet 


For Pattern Makers. 8 Sizes. 


H. WHITE, 44 N. 4thSt. Phila, Pa. 





WEALTH 


is what 


You 


must have business to ob- 


you want fs 


tain it. Your work must be 
of the best to get business. 
You can't get vood work 
without geod machinery. 
Machinery won't work well 
unless the gearing Is accu- 
rate. You get accuracy in 
MACHINE 


Wear 


made 


our MOLDED gear 


wheels. because 


from 


they 


are our 


LAL charcoal 


Write us. 


UNION FOUNDRY & MACHINE CO., 


SPE PROCESS 


iron. 


PITTSBURGH, 








OMETHING NEW! 
NICHOLSON’S COMPRESSION 


HAFT COUPLINGS 
W. H. NICHOLSON & CO., Wilkes-Barre, Pa. 








BETTS MACHINE CO., 


WILMINCTON, DEL. 


MACHINE TOOL BUILDERS. 


IMPROVED PATTERNS! LATE DESIGNS! 
Chicago Office: 14 South Canal St. 





FOR LAGGING LOCOMOTIVE BOILERS. 


United States. 





H.W. JOHNS MANUFACTURING 6O,, 


87 Maiden Lane, NEW YORK. 


ASBESTOS CEMENT FELTING, 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 













@7 MAIDEN LANE, 
NEW YoRE, 


GHITARO, PHILADELPHIA, LoguoE, 
2 ees 
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Wanted—A position as foreman by mechanic of 
over 25 years’ experience. Is an expert on getting 
up special milling fixtures, cutters and drill jigs, 
ete., (on small and large work) of the newest 
methods; turning out accurate, cheap and quick 
work: is a thoroughly practical tool maker and 
machinist, and has run shops with from 30 to 200 
men, Highest references furnished. Address Box 
105, AMERICAN MACHINIST. 





+ MISCEL LANEOUS WANTS 

Advertisements will be inserted under this head at 
35 cents per line, ea h insertion. Copy should he sent lo 
reach us —— than Saturday morning for the ensu 
ing week's issue Answers addressed to our care will 
be foru ards d 


Cheap 2d ha lathes & planers. S.M York, Clev’d, 0. 


Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 


Working 


For Sale—Second-hand drill presses, engine lathes 
and planers. Dietz, Gang & Co., Cincinnati, O. 


drawings, etc. J. D. Riggs, Toledo, O 


Light and fine machinery to order: Foot L —_ 
Catalogue for stamp. E. O. Chase, Newark 


Best Bolt Header in the world for $50. Address 


Cc. H. Baush & Sons, Holyoke, Mass. 

Wanted—Machinery and specialties to build. 
P. G. Fleming’s Machine Works, Elizabeth, N. J 

Screw cutting lathe and chucks, 18’ swing, per- 
fect, complete, "good maker, $95. 229, Am. MAcH. 

For Sale—8 different vols. Am. Macu. 1 vol. Sci- 
entific Am.: clean, good, $12. J. P. R.. am. MACH. 

For Sale—Half interest in a well-established 
machine shop and foundry in a city in Western 
New York. Address Works, AMERICAN MACHINIST. 

Wanted to purchase a small machine shop nicely 
equipped for building light machinery, doing mod- 
el work, ete Address, giving full particulars, 
W.D , AMERICAN MACHINIST. 

Wanted—18 to 25 inch shaper, 20 to 22-inch lathe, 
10 foot bed, 16 to 18-inch tool lathe, 8-foot bed. 
Complete specifications must avcom pany each pro- 
posal; also state time of dehvery. Phoenix Iron 
Works Co., Meadville, Pa. 

Two machinists and tool makers would like any 
kind of machinery to build by contract, work to 
be done at employer's manufactory. Good practi 
cal workmen, understand their business thor- 
oughly. Best of reference as to character and 
ability. Address Good Workers, Am. MACHINISC. 





FOR SALE. 


The entire outfit of two well equipped Machine 
Shops, which we have just purchased. 
The lot comprises ° 


DRILL PRESSES, 
ENGINE AND HAND LATHES, 
PLANERS, SHAPERS. 
PLAIN AND UNIVERSAL MILLERS, 
CUTTER, SURFACE AND 
UNIVERSAL GRINDING MACHINES, 
SCREW MACHINES, 
TAPPING AND CENTERING 
MACHINES, 
POWER PRESSES, 
CEAR CUTTERS, 
SQUARING SHEARS, 
GRINDSTONES, 
FORGES AND ANVILS. 


All can be seen in our warerooms. Write for 
photographs, description and prices of tools wanted. 


THE GARVIN MACHINE CO., 


Laight and Canal Streets. New York. 
SECOND-HAND AND NEW MACHINERY 


26 in.x7 ft. 





Plane rs. 4in.x24\ ft.2 Heads. | Planers. 
42 in.xl6 ft. | bs 25 in.v5 ft. 
f 36 in x12 ft. . 24 in. xd 6 ft. 
3L in. x8 ft. oh 2 in.xd ft. 
30 in.x? It. 20 in.xi ft 


80 in. x18 ft. Engine Lathe ¢ jeared Face Plate. 
60 in. x45 ft. Double Engine Lathe 
62 in.x35 ft. Engine Lathe Sr cetacean Boring Machine, one end, 
30 in. x28 ft. Pond Machine Tool Co. Shé afting Lathe. 
36 in.x16 ft Engine Lathe. 
33 in.x27 ft. 
32in.x12, 14, 16, 18 ft. Bed. 
28 in.x22 ft. Engine Lathe. cheap. 


New Engine Lathe. 


25in.x12, 16, 20 and 24 ft. Bed. New do do 
21in. x10, 12 ft. Bed. do do do 
20in.x 5,6 & 8 ft. do 2d Hand do do 
18 in.x 6,7 &8 ft. do New & do do do 
17in.x 8 ft. do do do do 
16in.x 6 & 8 ft. do do do do do 
lb in.x 6 & 8 ft. do do 4 Go ae 
ld in.x 6 ft do do 


a oO 
| a Wheel L BA 88 in. 
| Wheel Quartering Mach., 
Double. 
No. © Turret Lathe, 


Car Axle Lathe, Bement. 
15, 16, 18, 25 in. rank Shapers. 
20, 24, 26 & 30 in. Geared Shapers. 
20, 22. 24, 28, 30 & 36 in Drills. 
Bolt Cutters. Am. Tool and Mach, Co., 
8 and 13 in. Stroke Slotters. 24 in, Swing, 8 ft, Bed. 
Lot of Lincoln Pattern Millers and No. 1 P. & W. Millers. 

2 Spindle Drills. Garvin. 5 Bliss Press Geared. 

Gear Molding Machine 

1100 and 3000 Ib. Bement Steam Hammer. 
100 lb. Steam Hammer. 

40 H. P. Vert. Engine. N. Y¥.S.S8. P. Co, 
llin.x18in. Hor. Engine. Al Order 

16 in.x42 in. Corliss and 16 in.x48 in. Brown Eng. 
300 H, P. Westinghouse Comp’d Engine. 


GEO. PLACE MACHINE CO., 
120 BROADWAY, NEW YORK. 


ENCINEERS 


and gentlemen having business with Steam Users, 
wanted as agents to repres: nt a prominent manu- 
facturer. Write for circular and terms. Mention 
this paper. 

Address P. O. Box 137, Philadelphia, Pa 


Experimental Work of every Description, 


Mechanical and Electrical. _Contractors for the 
manufacture of specialties, or can furnish com- 
lete plants for their manufacture. Make Dies, 
Special Tools, Gauges, Drawings, Patterns, Models. 
Inventions perfected. Estimates furnished. Cor- 
resvondence solicited. 

Sond for Circular of our SENSITIVE ENEE DBILL. 


BRADY MFG. 60. 83 Washington St., 


BROOKLYN, N. Y. 


| SEND FOR 
| MARCH LIST, 








‘REMOVAL 


MAY ist to 


14 DEY STREET. 


We will close out at low prices previous to time 
of our removal the following 


New and Second-Hand Machine Tools. 


24 in, x 12 ft. Cpd. Rest and Cross Feed. 

22 in. x 10 12,14, ft. *‘ new heavy pattern.” 
2lin x 10 ft.. Cpd. Rest—Hol. Spin. 1 9-16 in. 
s Feed. 


Eng sine L athe ‘ 


20 in. x 8, ‘ Cpd. Rest and Cros 


8 in. x & ft., omp ylete—Hol. Spin. Cc ross Feed. 
I7in. x 9 ft. (Lathe & Morse). «$100 
“ : 16 in. x 7 ft. (old style). “ $50 
= 16 in, x 8 ft. yee Chu tk, ‘*modern.”” Al 
new style.” 


13 in. x 6 ft. Cpa. and Cr Veed, ‘ 
» full Auto Ki is. 
“new heavy atter 


24in. x 5 ft.,« 


“ 
Planer, 
sp 2tin, x 6 ft. 


jompie te 





24in. x6 ft. Lathe & Morse. 
28 in. x 6 ft., 
in. xX 8 ft. pe st pat., ex. heavy. 





Shape oT, 6 in. stroke, 22 in. feed, npieks Good, 
9in. ‘Crank Motio mn” omplete 
in. “ extra heavy. 


Sin trav. head with 60 in. feed, complete 
with two tables and circular feed, ex, heavy. Good order 
“ 20 in. stroke, crank motion, extra heavy. Al order 
. 22 and 26 in. Triple Geared, “ new style.” 
Drill, 3in wheel feed, (Putnam). Price, $35 
“ Mis. “ “. 2ee. <s 955 
32 in. hac 4 gears and auto. feed, complete. 
Ratial Drills and 6 ft. arms “new heavy pattern.” 
Uprizht 8 oring ee Turning Mill, 38in., somplete, 
Slotting Machine, 8 in, stroke, modern atyiesoo ym plete Good 


Key-seating Machine an a wheels, all size 


for pulleys 
Milling Machine, ‘‘ Linceln pattern ' Good order 


, hew pattern 
1 


Brown & Sharpe Turret Chucking Machine, — Al order 
National 114 in. Double Bolt Cutter, with dies, 

Bolt Cutter, for accurate thread cutting, 1‘ in., with dies and taps 
Bliss style Punch Press. New 


Long & Allstatter Punch and Shear Boiler Bending Kolls, 
8 feet, improved style. 


J. J. McCABE, 
68 Cortlandt Street, 


NEW YORK. 


SUCCESSOR TO 


E. P, BULLARD’S 


N Y. Mach’y Warerooms, 








ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD. 


Established a century ago. 


LATHES. 


CHUCKS 
REAMERS 
DRILLS 
SCREWS 
BELTING 
WASTE 
EMERY 
BUFFS 


List‘ *J’?ON APPLICATION. 


FRASSE & CO. 


FOR 
TOOLS, 
DRILLS, 
DIES, &¢. 

















90-94 PARK ROW, NEW YORK CITY. 





machinery. 





The EVANS FRICTION CONES, 


Thousands 
CONE PULLEYS in operation driving all kinds of 


EVANS FRICTION CONE CoO., 


85 Water Street, BOSTON, MASS. 


of VARIABLE SPEED 


of Sets 


For information send for Catalogue. Address 





WHEELER CONDENSER & ENGINEERING CO, 

















39 & 41 Cortlandt St., New York. 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS. 


The Wheeler Admiralty Condenser, 
The Wheeler Standard Condenser, 


Condensers for Electric Light and Power 





THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





STEEL OF THE FINEST QUALITY MADE FOR 


DIES, PUNCHES, MILLING CUTTERS, TAPS, REAMERS, 


AND OTHER FINE TOOLS REQUIRING CREAT ENDURANCE OF 
CUTTING EDCES. 


THE HANDIEST PLATE MADE. 


THE FULL MOUNTED LICHTNINCG. 
These Plates have a stock with each die. The dies are om 
celebrated Adjustable Lightuing Dies. Each Stock is of 
correct length and weight to suit size of die. Several sizes 
of dies may bein use out of Same set at same time. SEND 
FOR CATALOGUE. Made by 


WILEY & RUSSELL MFC. CO., 


CREENFIELD, MASS., U. S. A. 


'R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GBINDINGS. No WASTE in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES, 
mM. JONES ce CO., 
NEW YORK: 143 Liberty St. 


SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 


MACHINE WORKS, 


| THE CELEBRATED 


TMGIMG LATHE 


| 


RY 
ee 


Pirrsaurcn. 
CuHicaco 


New Yorn 


A NEW = PLATE. 














BOSTON: iti & 13 Oliver St. 





Modern I esign. 
Valuable Features, 
CATALOGUE FREE. Ff 








MANUFACTURERS OF 


FITCHBURG 


S 








| 
AND OTHER | | METAL-WORKING MACHINES 
SEND FOR — | FITCHBURC, 
CATALOCUE E. | a 18-inch Engine Lathe. MASS. 





THE VERNON COUNTING REGISTER. 


~ Positive Motion,Steel 
Gearing, Brass Wheels. 


Absolutely Accurate 
at High Speed. 


For Counting Strokes 
of Engines, Pumps 
Speed of Shafting and 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., etc. 


THE DAVIDS MACHINE WORKS, 


MANUFACTURERS AND SOLE AGENTS. 
OrFrices: 129 WORTH ST., NEW YORK. 


THE J. L. TAYLOR {°xsiNtanutnccoreen” 
Be PIPE AND NUT WRENCH. 


U. S. STANDARD 


SHEARING 


PUNCHES 


For all kinds of Riveted Work. 
P. RICHARDS, Providence, R. I. 





New Illustrated Circular. 





















BOKER R & CO., SOLE ACENTS, 
Du ‘treet, New York. 


ei IMPROVEMENTS. 
NEW STYLE. 
NEW PRICES. 
Waltham, Mass. GROWING RAPIDLYin FAVOR 


QUINT’S TURRET DRILLS. 


Arranged for Light Tapping. Has these Advantages : 


Power as applied is graduated to size 
of Drill. 

SIX DRILL SPINDLES and only the 
one in use revolves. 

Any speed instantly from 250 to 2,000 
revolutions. 

Drills and Taps without moving work. 

Capacity from 0O to % inch. 


SEND FOR CIRCULAR, 






Send for Circular, 
AMERICAN WATCH TOOL CO, 


—] 
e 
VA 

















Stations, Mills, Mines, Ice and Refrigerating 
Plants. Condensers with and without pumps, 








A. O. QUINT, Hartford, Conn. 
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INSIST ON HAVING 
VICHOLSON. 


DON’T ACCEPT ANY SUBSTITUTE FILE. 









3000 
VARIETIES FILES 
iX. F.] & INCREMENT CUT FILES. 





THE BERLIN IRON BRIDGE CO. 


Our New Catalogue of over 300 pages, illustrating 
and describing a large number of Iron and Steel Build- 
ings, Roofs and Bridges designed and built by us, is 
now ready and will be mailed on application. 


Oifice and Works, EAST BERLIN, 


CONN. 





SOFT GRAY IRON CASTINGS. 


From \% oz. to 1000 Ibs. Small Castingsa 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS, 


CANANDAICUA, N. Y. 











TO OBTAIN AN ACCURATE CARD WITH AN 
INDICATOR 


It is necessary to use a perfect method of reducing the 
motion, This is done by using our 








ALUMINUM REDUCING WHEEL 


Lightest and only Perfe ct Emotion made. Fore proses and 


prices address R & PERKS TOOL 
Cor. Spring & oaneee Sts..S8pringfielu, Ohio, U. ce rn 











SEND FOR CIRCULAR. 
THE GEO. BUBNHEAM CO,, Worcester, Mass, 








No. | On Wood 


TRAVELING: CRANE 


CAPAC'!TY, 3,000. 


PRICE OF MACHINE. - - $100.00 
Timber, Bolts, Track Iron for overhead frame, 41.50 
Send for Illustrated Circular, giving fu!l details 


Overhead Beams. 





z.. SHRIVER & co. 333 E. 56rx Sr. 


NEW YORK. 





Amateur’s Size. Machinist's ay 


Ii No. 


Taking anything from eT a PRICE. 

i eee Y . 1 veseseee Mtol in. $10 

$ to 1 inch inclusive.  fabaoviease iw 44 

i $5.00 ; 3 1Wg** 2 18 

RraOWatie cies ve >. OF 4 (with serews) 9 3° $9 

Patented Dec. 25, 1877. 5 B 4 14 
si 


IF YOU WIL LT = BP dary <7 Tone PS AY WILL NOT REGRET THE EXPEN 
LECOUNT UTH NORWALK, CONN. 

SPECIAL MANDRELS FOR “SPEC IAL 

by CHAS. CHURCHILL & CO., L’td 


Lstand, Favucowcn & Wonton Ot. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, DETROIT, MICH. 
HEAT BUILDINGS BY 


BOSTON HOT BLAST APPARATUS 


Blowers and Exhausters for every duty—Dry Kiln Apparatus, 


BOSTON BLOWER CO., Boston, Mass. 


JOBS MADE TO ORDER. 


These gocds are tor sale 21 Cross St., London, England. 





































VOLNEY W. MASON & CO. BRASS- eee A. _ 

MANUFACTURERS OF 4 ° 

New Patent a Uist, = g 

AE | ie 

= BARDONS | <3 

LY’ 2 coe 

Patent Friction Pulleys, ta Ohio. S 

Friction Clutches for Connecting Shafting and Gearing. | egy |_ tas 
PROVIDENCE, R. I., U.S. A. ES. 


SCREW MACHIN 





TURRET CHUCKING LATHES 


Twenty-Two Inches by Seven Feet. 
Engine Lathes, 
Pulley Lathes, 
Motor Gear Lathes, 
Fox Monitor Lathes. 


THE 


LODGE & SHIPLEY 


MACHINE TOOL ¢cO., $ 


108-115 CULVERT STREET, 


CINCINNATI, O., U. S. A. 








Cylinder Boring Machines, 
Tapping Machines, 








s ro y ny ee tN \ 7 
> by > vs AAL 3 
LL2D Biz ‘ 





a Lach hipch Berke heed et IAS ESI SS IAI RG IE ESSER PIR 
BUFFALO FORGE CO., BUFFALO, N. Y. 


7 / 
At ye f- 


a 
ZA 


BUFFALO FORGES. 


4 ~~ Leek AL 4 


; LV AF 
L2R/F-P 2D >. SS 


2 ~ 


Engine Detail Machines, 
Bowsher’s BALANCING 


pt WAY 


FOR BENCH AND FLOOR USE, 8 SIZES AND STYLES, 


A new idea. A time saver. A tool to take the place of 
the devices in present use for balancing ulleys, armatures, 
cutter heads and rotary parts of machinery in 
Ways are chilled and ground. 8p irtt lores attach Bub 
stantial, ac N urate, chea Send for cirer 

N. P. BOWSHER, South Bend, Ind. 


Ev Z 


<——_7 


aS 








JHE AERATED FUEL COMPANY’S SYSTE 


200 plants in use, for 0 varieties of work. Forgingand Tempering aspecialty. 
W.s. COLLINS, 45 and 46 Drexel B’Ild’g, New York. GILBERT & BARKER MFG. CO., General Agents for the U. S., SPRINGFIELD, Mass. 


Gives the best oil fire. Does not increase insurance. 


MARE YOUR TOOLS WITH A STEEL STAMP. 
XWE OWRD STAMP WKS) 
128 CHAMPLAIN ST. 
CLEVELAND. O/C. 


SFND 






Send for Catalogue to 





FOR PRICE LIKRT NO 4 





COOKE &« CO., 


163 & 165 Washington Street, 


NEW YORK. 


WATERS 
PERFECT 
ENGINE 
GOVERNOR. 


Simplest and 
most sensitive, 


WRITE FOR PRICE LIST AND MENTION THIS PAPER. 











HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia, 
Our New and Revised Catalogue of Practical and Scien- 
tific Books, 88 pages, 8vo., and our other Catal: ues and Cir 
culars, the whole covering eve ry branch of Science applied 


to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address, 


A NEW 
esc CRANK SHAPER. 


NOVEL, YET SIMPLE. 

Length of stroke 
changed INSTANTAN- 
EOUSLY while IN 
MOTION, 

Get Photos & Prices. 
NOTHING LIKE IT. 
Fox Machine Oo., 
$25 NOR. FRONT ST, 













“ag aVHS 


UNVUO ’NI CI 





Grand Rapids, Mich 








(WORTHINGTON 
STEAM PUMPS 


FOR ALL, DUTIES. 







Hot Iron 
or Sted, 


A. R KING MFG. CO. 
ERIE, (ith & 12th Sts., 
JERSEY CITY, N. WJ. 
MACHINERY AND TOOLS. 
Heavy Machine Castings. 





HENRY R. WORTHINGTON, 
NEW YORE, 


PHILADELPHIA, 
ST. Louis, 


BOSTON, 





CHICAGO, 
DENVER. 
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Corner Lake & Kirtland Sts,, Cleveland, 0, 


ished in 


CLEVELAND TWIST ‘DRILL CO. Syoec be na tice be 





GRAHAM TWIST DRILL AND CHUCK O.., DETROIT, MICH., U. 8. A. 


SOLE MANUFACTURERS 


GRAHAM'S GROOVED SHANK TWIST “DRILLS AND CHUCKS. 

















Send for Catalogue. 





Endorsed by Practical Mechanics Everywhere. — 


NO NO KEYS. NO KEY-SEATING. NO SLIPPING. STUART'S PATENT 
| Compression Wedge Coupling. 


SENT ON TRIAL. 





Can be attached or removed in a few seconds without 

injury to shaft or coupling. 

SIMPLEST and BEST in MARKET, 
Also the Cheapest. 


Send for discount an@ illustrated Price List of 20 sizes. 


R. J, STUAKT’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 















N. E.Cor, Water & Market ig 
Hamilton, Ohio, U.S. A. 


bin MODERN 


= 46", 22", 26’", 32"” and 36”” 
Back Geared ont Power Feed 


DRILL PRESSES 


sj «COA: SPECIALTY. 
_— OOBRESPONDENCE SOLICITED. 


= The Almond Coupling 
A NEY cares ie 
uarter turn belts and 
jbevel gears. 

7. R. ALMOND, MFR., 
83 and 85 Washington Street, 






14 in. x 6 ft. 


ENCINE LATHE. 


22 in. x 8 ft., 10 ft.. 12 ft., 14 ft. x 16 ft. 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 


DIETZ, GANG 
58 & 6O PENN ST., 














& CO.,)) 








BROOKLYN, N. ¥. CINCINNATI, O., U.S. A. 








THE HILLES & JONES CO.,, WILMINGTON, DEL., 


MANUFACTURERS OF 
MACHINE To ms = ue For Bond Shope, Locomotive and Car Dullders, etc. 
= a Improved 


Boiler Plate 
Planer, 














i q } 


a ee 





Eight Sizes, 





= 8’x20’ length 
of cut. 


WORCESTER, 
MASS. 


In 


AIA NIE 
Stet behind 





WYMAN & CORDON, 





‘oan Rasespre Bowens Fak BLOWEE 


LEN Ay & CRANK KROWERS ’ 
‘PORTABLE FORGES. 
TIRE BENDERS & Lake eae 








“THE CHAMPION BLACKSMITH'S LEVER FORGE 














er PORTABLE DRILL. 









DO YOUR 
TAPPING | unsurpassep Weighs 42 Ibs, and 
| WITH THE ASA 146 inches diam 
' ER eter, 
i Leland Tapping Attachment, REAMER. pa 
BUILT BY ui 4 —OR— 
HAMPDEN TOOL CO., | Will work in ao Compressed Air. 
HOLYOKE, MASS. any position. (grad ies 
PRICES REDUCED. 
’ DOES NoT BREAK TAPS 
eae - Manufactured by 
an saneiel by any one. Requires no : 
yy “a adjustabie tec J. G. TIMOLAT, 
require scientific treatment continually 59 S. Fifth A eo 
Send for Gircular. Send for ates gga 








Also, 





need know how to read and write. 
FREE Circular to 


DRAWING TAUGHT BY MAIL 


To begin, students only 


Mecuantcs, Mining, Prospecting, Arithmetic, ete. 
Low Prices. Send for 


DIPLOMAS Awarded. 








NICAL 


eee YT L 
COFFIN LEIGHTON? syRAC hae a 


THE BEST WORKMEN Eli ly ee Giga udeldalaia 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison | for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y 


fa shen fg, 


TTT 
‘ 


aor) 


° 
0 
“| 











ARE USING 


GROBET + 3% 
SWiSS FILES. 





MONTGOMERY & CO., BOSTON G 5 E « A -R WORKS 
35 Hartford St., Boston, Mass. 


Book on Gears, 170 Illustrations, $1.00. Job Gear Cutting 
of all kinds. Spur, Bevel, Spiral Ratchet, Worm-Rack, 
Elliptic, Index Plates, Noiseless Fiberoid G ears,etc Very 
small or large, Send for C atalogue. 1100 sizes of Gears. 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half round, flat, or square wire, 
similar in sbape to those shown in the cut herewith. Also similar articles made to 
order. 

Send samples of articles required, and mention quantity wanted, that we may 
—_ prices tor either machine or the goods, whichever may be desired. 


22=~ Bicycle and Labor Saving Machinery a Specialty. 


105 FULTON STREET, 
NEW YORK CITY. 















E.W.BLISS CoO., 


1 ADAMS ST., BROOKLYN, N.Y 
Western Office, 14 N. CANAL ST., CHICAGO, ALL, 








STARRETT’S 


FINE 
) TOOLS 


Warranted Accurate—Best in 
Workmanship— Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 


and Special Machinery. 


S. STARRETT, 

Athol, Mass., U.S. A. 
Chas, Churchill & Co., Ltd., 
21 Cross St., Finsbury, E. C, 


Drop Hammers, Dies, Shears ; 





Punching and Drawing Presses 


LonpoN AGENTS: 


OWNERS OF 





THESTILES & PARKER PRESSCO. 





THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 


DEPTH 






MANUFACTURERS OF 


svanpano | YM) WACHNisy 
arwoss aes LO] BNE TALS 


CATALOC FREE. 








Deposited in the v. 8. $887,000.00. 


Policies issued siving full protection to Em 
ployers against loss by Claims from Em loyes on 
account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 


CHIEF OFFICE IN THE UNITED STATES: 


71 KILBY ST., BOSTON, MASS, 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 
Boston: Saniuel Appleton, 28 Central Street. 
NEw Your : Edmund Dwight, Jr., General Agent, 51 Ced? 


Stre 
MIDDLE “Duranrwenr: Tattnall Paulding, Resident Advi 
W.A.L. LAUGHTON, Manager ; Joh hn Mt. Ash Ash, Jr., Gen= 
phd, 416 to 420 Walnut Street, Philadel — 
CuicaGo: Geo. A. Gilbert, 226 and 228 La Street. 
9. Louis: F. D, Hirsc hberg Bro., 120 N, Third Street 


AGENTS IN ALL THE Prorat. Crrr 


Nonpareil Ratchet Wrench. 


Thise Wrenches are much more 
easily and reaaily adjusted and con- 
trolled than any others, can be made 
reversible instantly without removing 
from their work by throwing over the 
lever in slot of the handle. 

The Set of Combination Tools No. 1 
includes the wrench, two sockets, one 
for screw-driver, bit or reamer shank, 


Fine castings by new pressu:e procest 
equal to hand cut work in Bronze, Brass 
Aluminum, and German Silver. Machin 
ery Name-Plates 14 cents per sq. inch 


PECK’S PATENT 


DROP PRESS, 


MANUFACTURED BY 


MINER & PECK MFC. CO., 
NEW HAVEN, CONN. 


P.H.&@F.M.ROOTS, 


Connersville, Indiana, 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC 



















Wanted Everywhere. 





ROOTS’ NEW ACME HAND BLOWERS 


Slow speeded, Force-blast, Durable, 


t with wood handle for same, and 
one socket for drill shank and feed 








nut. The jaws on this wrench 
open from ¥; to 1} inches. 


Send for Illustrated Circular and 
Price List. 


The Keystone Manufacturing Co., 
312 TERRACE, BUFFALO, N.Y. 


Compact and Cheap. 

Reots’ Foundry Blowers, Gas Exhausters, etc. 
8. S, TOWNSEND, Gen, Agt. » 163 & 165 WASHINGTON ST., 
COOKE & CO, Selling Agts. } NEW YORK, 

In Writing, Please Mention This Paper. 
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Absolute Safety from Destructive Explosion—Highest Attainable Economy of 
Fuel— Rapid Generation of Dry or Superheated Steam— Durability—Low Cost of Main 
tenance—Fase of Transportation and General Efficiency are among the advantages 
possessed by the “ Wharton-Harrison ” form of boiler. 

Send for Descriptive Pamphiet— Drawings. — and Estimates promptly 
furnished for any amount of power from 4 H.P. up. 

State requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 
CHICAGO, ILL. 

187 La Salle Street. 


NEW YORK, N. Y. 
41 Dey Street. 


THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., Manufacturers of 


Philadelphia, Portable Drills, Hand 
Drills, Boiler Shell Drills, 
Lia ; Light Drill Presses. j 


ELECTRIC MOTORS 


Specially adapted for driv- 
ing Machine Tools, Cranes 
Elevators, Pumps, Presses and 
other Machinery. 


ELECTRIC GENE- 
RATORS, 


For installation of Complete 
Power Plants. 


ATLANTA, Ga, 
9 No. Pryor Street. 




















THE ONEIDA MFG. CHUCK CO., 
ONEIDA, N. Y., U. S.A. 
MANUFACTURERS OF PATENTED 


LATHE AND DRILL CHUCKS. 


THE LITTLE HERCULES DRILL CHUCK, combines in 
its gripping mechanism three unequaled principles known in the field of 
mechanics, namely, the eccentric, lever and screw. In their combination 
and relative proportion in this tool we are enabled to offer a much superior 
tool, guaranteed to meet the claims we make forthem. Write for Catalogue. 

















ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine. 
Made in all Sizes to Cut from 1-4” to 6”. 

The simplest and most durable machine in existence. The thread- @ 

ing head is made entirely of steel. No links, levers, springs, caps, 

A cases, blocks or die rings in or about the head. Separate Heads 


and Dies Furnished. Write for descriptive circular and price 
list to 


ss Capitol Mfg. Co., 125 to 137 Rees St., Chicago, Il, U.S. A. 


M Agents for Great Britain, CHARLES CHURCHILL & CO., Ltd,, 
= 21 Cross Street, Finsbury, London, E. C., England. 


CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND ECR OGTALOOUS. 

























2343 & 2345 
Callowhill St., 


MARIS AND BEEKLEY, PHILADELPHIA, PA. 
HIGH SPEED POWER 





iit 


DRIVEN BY ROPE OR ELECTRIC 
MOTOR. 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts, 

PHILADELPHIA, PA 


THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE Co., 
302 Peach Ste, 


Send for Circulars 
and References. 


LATHE 
Center Grinder 


For truing Hardened 

centers in place, rs 

A cheap and effective tool, | 
needed in every well-reg- 

ulated machine shop. = 

Write for prices to = 

Ss 

= 

i—) 

wz” 


Trump Bros. Mach. Co. 





















The cut represents 
our Stationary and 
Portable Key - Seat- 
ing Machine, which 
fully meets all the 
requirements of a 
machine shop, They are furnished 
with one, two or three Arbors as 
desired, to cut any width of key-seat 
up to % 1-2 inches wide. 

115-16 inches Arbor works 
in all bores from 1 15-16 

















inches to 3 inches diameter, 

r ee, ~ and cuts seats 12 inches 
Wilmington, Del. “ast 

cenpetean somes 2 7-16 inches Arbor works in all bores from 2 7-16 inches to 


FOR SALE BY 6 inches diameter, and cuts seats 16 inches long. 


Chas. Churchill & Co, Ltd., | 1:iscnes diameter, and cuts seats 26 inches tongs 


With an attachment for the purpose seats can be cut in holes 
21 Cross St., Finsbury, as small as 1 inch diameter, by one passage of the cutter. 
London, England If the work is heavy and too large to be placed on machine it 


can be detached from stand and used as portable machine, 











The National 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 


Pipe Bending 
Co. 
82 River St. 
New Haven, Ct. 





é ao" _ 

< ——= The National ¢ 

The Sample $ (= Feed-Water § 

é Heater é 
Tells the Story. #3 on 
: fz the holler at 210” 

A sample of Dixon's pure, flake lubricating ler Fahrenheit on 
Graphite, with interesting and instructive ie 500,000 H. I solc 
pamphlet, e ie Prices low. Satis $ 

ly faction universal 
; : 


JAWS REVERSIBLE. 


f Ne RO V E D Made in Twenty-two Sizes, from 


4 inch to 42 inch inclusive. 
STRONG, 


INDEPENDENT cucc: 
DURABLE, and CHEAP. 
Heavier than any other Chuck made. Send for 60-page C gal UC K 


Catalogue description of all classes of Chucks. 
OR, CHAS. CHURCHILL & CO. LTD., 21 CROSS ST., FINSBURY, LONDON, ENGLAND. 


The E, Horton & Son Co., Windsor Locks, Ct., U.S.A. 


_ We have just added to our line of patent Face-Plate Jaws an 8 inch. We now carry 
in stock three sizes—8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


HARTEORD, CONN, 
LATHE AND DRILL CHUCKS. 
« | 7 Buyers should pote qty, first 
Nabe ‘ ree oror agi ante which greatty "iaaeaee 
WUD 


the durability and accuracy of our 
iy, tools. t'lease investigate our claims, 
We carry a large variety in stock, 
and design chucks and chucking 
tools for special purposes. Have 
you read our late catalogue! 















i 
Aoeetnees 5 









= PEQ DRILL. 
OTR ' THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & Co., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 








SKINNER 


, CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCKS, 
——Also, DRILL CHUCKS,—. 


SKINNER CHUCK CO., 
NEW BRITAIN, CONN. 


NATIO Write The Pratt Chuck Co., Clay- 
The [. ville, N. Y., U. 8S. A., foi free illustrated 
IG S INDEPENDENT, | ©#talogue of 
UNIVERSAL, 
commis arvon.| POSIT|VE DRIVING DRILL CHUCKS 
’ 


Strongest. Easiest tochange. Bestfinish, Reversible 
Jaws (patented) giving 5changesincluding every possible | made in eleven sizes and two styles, showing 
~ eS 5 


desired position. NEW CATALOGUP, illustrated, sent n 
free. Liberal discounts. Prompt shipment. Address the only perfeet system ever devised for 
holding and driving drills, 


WM. WHITLOCK, MANUFACTURER, 
FOREIGN AGENCIES: 


132d Street and Park Ave., New York City. 
Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
~~. Jordan Planer Chucks, France; E, Sonnenthal, r., Nueu Promenade, 
& 


Berlin, Germany ; Selig, Sonnenthal & Co., 85 Queen 
SEND FOR CIRCULAR. 


Victoria St., London, E. C., England. 
C.W.JORDAN, 


HROWELL FLUE WELDER CTanes 


ill weld any size flues 
in superior manner, the 
weld being 
perfectly 
smooth in- 
side and 
out. Welds 
200 loco- 
motive flues per 
day. 

Send for circular 


HETHERINGTON 
& BERNER, . 
Indianapolis, Ind. 


Cee oe 


CHUCKS 


f ALL STYLES. 

J NEWREVERSIBLE JAWS 
(DOVETAILED). 
New Catalogue Now Ready. 


THE HOGGSON & PETTIS MFG. CO., 


i il 
Est. 18499. NEW HAVEN, CONN. Send for CATALOGUE. 

















CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TEMPLE COURT, CHICAGO. | ecenert, 























ARTHUR'S PATENT, 1891. 


ARTHUR’S “UNIVERSAL” ROPE GRIPS, 


For attachment to hand rope of any kind of hoist. 
Fitted with ** Arthur’s Swivel ’’ Journal Boxes 
sia Illustrated Catalogue on application. 


~s |THE ARTHUR CO., General Machine Works, 
86 JOHN ST., NEW YORK. 
GIANT KEY SEATER. 


Rack-Cutting Attachment 
Key-making Machines. 
VALLEY MACHINE CO, 
SAGINAW, MICH 
The Falls Rivet & Machine 
Co., of Cuyahoga Falls, V., 


crm rie seo | | SECTION-LINED PAPER. 


another firm say the Giant We are manufacturers of 
is the best Key Beater on the Section-Lined Paper, same as 
market, 1e arinette lron See . »,! » 
Works at West Duluth, expe used by Brown & Sharpe Mfg. 
Ca. Sample sent on application. 


rienced with other Key Seat THE J. G. HALL COMPANY, 


ers, say the Giant is superiol 
in every respect. L. H 
Lithographers, Printers, Binders, 
60 WEYBOSSET ST., PROVIDENCE, R. |. 














Brightman, Pres. Brightman 
Machine Co., Cleveland, 
_ Ohio, says he is personally 
= familiar with the principal 
- Key Seaters, and that the 
’ — — Giant leads them all. 
LONDON AGENTS: Charles Churchill & Co., Limited, 
21 Cross St., Finsbury, E. O. 


HYDRAULIC MACHINERY. 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FIT- 
TINGS, PACKINGS, 
ACCUMULATORS, 
oThe W. &S. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors, 

































= 204, 206, 208 & 210 East 43d St., 


Horizontal! Jack. NEW YORK, 


2 Plunger Hand Pumps. 
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Machine 





METAL WORKING 
MACHINERY. 


STEAM ENGINES, Etc. <4 


Tools, 








SPECIAL 


10 Ti.; 2 H., 14 H., 10 TE. 


WHEEL AND ARMATURE 


LATHES. 


PAWLING & HARNISCHFEGER, 


Milwaukee, Wis. 
Pat. KEY-SEAT SETTING GAUGE 


PATENT INIVERSA! SCREW-CUTTING CENTER 


pew vice: aco, TWIST DRILL GAUGE 





J: WYKE A co 
. BOSTON, Mass. Sen 








A. FALKEN A U, 
1 ith Street & Ridge Ave., Philadelphia’ Pa, 


MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOL 


GRINDING MACHINERY, TRAVEL- 


ING CRANES, ETC. 
Special Machinery designed and constructed. 








—.. 


THE ( GARVIN MACHINE CO., 


== MACHINE TOOLS 


ouR NEW No. 3:2 


MILLING MACHINE 


now READY For 


IMMEDIATE DELIVERY. 


WRITE FOR 


SPECIAL CIRCULAR AND PRICE. 
25 


OTHER SIZES AND STYLES MADE. 


OF ALL KINDS IN STOGK. 


LAIGHT AND CANAL STS,, 








NEW YORK. 


OL 


American Gas Furnace Co., 


GAS PLANTS 


AND 


GAS BLAST FURNACES. 


Send for Catalogue, Estimates made for 

“—- B= gyms operation requiring 
» even and control- 

mike temperature. 


No. 80 NASSAU STREET, 





THE INGERSOLL MILLING MACH 


ROCKFORD, 


15 in., 22 in., 24 in., 36 in. Slab Milling Mac 


zontal Boring Machines. 


36 in.x86 in.x8 ft. Slab Milling Machines. 


Weight, 22,000 lbs. 


Milling — of i! — or a 





PAT. DEC. 24,1889 


ILLS. 


NEW YORK. 
INE 60., 





hines. 





Hori- § Mie 





Patent Cut- 
ting-off and 
~ Centering 

Machine. 


Sizes, 2’, 3’’, 4’, 6’, 6”’ 
MADE BY 
HURLBUT, ROGERS 
MACHINE CO. 
South Sudbury, Mass. 

Mi Chas, Churchill & Co., Ltd., 
= Agents, 21 Cross St,, London, 

=e England, 










HURLBUT’S 





gpt-H.BAUSH & SONS, 


HOLYOKE, MASS. 


Manufacturers of 


POST, 


my SUSPENDED 
WalRaial Del 


From the 











3 PIKE STREET, 


BUILDERS OF 


UPRIGHT 
RADIAL 


AND 


UNIVERSAL 

RADIAL DRILLS. 

BORING and TURN- 
~ —_ ING MILLS. 


CINCINNATI, O. 





Do you work to Standard Sizes ? 


If so, write for circular showing the only Standard Inside 
Micrometer made. 
It measures from 2% to 13 inches by thousandths. 
uae Aa light, accurate, and convenient to use, and will last a 
etime, 


J. T. SLOCOMB & CO., Providence, R. |. 
““PRACTICAL MANAGEMENT OF 


1 DYNAMOS AND MOTORS.” 
Illustrated. 
finan ELECTRICAL REVIEW. 


13 Park Row.N. Y. 








TheMODERN MACHINE SHOP 


In the WORKS herewith illustrated will be found the most modern and latest appliances for the 
construction of MACHINE VeoLs. 





Results are there- § 
fore: 


t=" First - class 
workmanship, 

12 Accuracy, 

tL Solidity, 

L&~ Strength, 
S~ Latest De- 
sign, 

t= Latest Im- 
provements. 

t=” Parts inter- 
changeable 
made by [aoe 
special ma- 
chines, jigs, 
and templates, 





NEW YORK HOUSE, 


64 Cortlandt St. 


CHICAGO HOUSE, 


68 & 70 S. Canal St. 





WORKS, CINCINNATI, 


BOSTON HOUSE, 


23 & 25 Purchase St. 


SEE ADVERTISEMENT ON PAGE 





ee 


rae 





20. 


WE MAKE 


t= Engine 
Lathes 

[=~ Iron Planers 

t= lron Shapers 


~ Milling 
Machines 


ca Turret 
Lathes 


t= Upright 
Drills 
t=" Radial Drills 


25~ Screw Ma- 
chines 


tas Power 
Presses 


ra Bolt Cutters 
t=~ Punches 


ex 





OHIO, ‘U. S, A and Shears. 
873 N. Second St. 49 N. Seventh St. 218 28 Fremont St. Alfred Herhert. 




















es 















es 


eS 


ills 
ills 
la- 


Ses 
ers 


ar’S. 


AND 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





STEEL BALLS 


1g” to 2” in stock, 
to order. 


sizes to 4” 


Circular and Prices on Application. 


Grant Anti-Friction Ball Co, 


Fitchburg, Mass,, U. 8. A. 








BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & C0., Lt'd, 
21 Cross St., Finsbury, London, 








FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


With latest improvements, Lever, 
Combination or Wheel Feed, ad- 


» “Sibley & Ware, 


SOUTH BEND, - __ INDIANA. 











SLIDING CALIPERS are the best Measuring In- 
strument made, give them a trial and be 

—_ convinced. Hardened Jaws 

— 1 graduated in 1-100th 

Waite ST Seq and 1-64th or 1 32d 

ft TT ea q 3 and 1-16th, warrant- 

ed first-class 
accurate, 








and 





Vernier and Metric Measurement to Order. 


Prices are low and you cannot afford to be without one 
Ask your dealer for it, or send for circulars and prices to 


E. CG. SMITH, CocumBia, Pa. 





NEW PATTERN 30-INCH ENGINE LATHE 








MADE BY 


Pde AUED & 00, 


WORCESTER, MASS. 


SELLING AGENTS: 


Manning, Maxwell & Moore 


lif Liberty St., New York, 
and 60 So. Canal St., 
Chicago Ill. 


We make a specialty of ENGINE LATHES from 12 to 30 inches swing. 










molt e = . = 
——a sea 
P, BLAISDELL & CO., 
Man of 


Machinists’ Tools, 


WORCESTER, MASS, 












BORING AND 


TURNING 
MILLS, 


~ 4,6, & Ft. Swing. 


H. Bickford. 
Lakeport, N. H. 













——_ 


NEW HAVEN MANUF’S CO. 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 
Slotters, 

Etc, 


American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 
att Makers of Implements for 
ym Standard Measurements. 


Over 
52,300 
4 Use 
Flat Bar Gauge. 


JAS. A. TAYLOR & CO. 













Crescent Gauge. 








6. REAMER GRINDERS. ~“.ensi 
oan CA aX] ay at-¥ en Oe 





Macs 


> UNIVERSAL CUTTERS ysis 


ual 


fhe. @incinnat i Milling Machine. @o. 


Tires 
7 


\ 











An Indispensable Too) 
ench Wood. 


THE PERKINS DRAW STROKE TRIMMER, 


for all 
workers, Latest and 
Best Design. Infringers 
Prosecuted, Trial, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich, 
STOCKS, NEAVE & CO., 
Manchester, England, 








CHAS. A. STRELINGER & CO., 
Tools, Supplies and Machinery, 


DETROIT, MICH. 


| BARKER’S IMPROVED 
' CENTER GRINDING MACHINE. 


| Price, $10. NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 
SEND FOR CIRCULAR. 











» $2 
Drill 4 toldft 
8, Brilce 


D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE | xX L MARK, 
ie * s s 


PIPE CUTTING & 





Beware of Imitations. “2, 


None genuine without our 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 


SEND FOR CIRCULAR. 
21 Atherton St., YONKERS, N. Y. 


2BY 24 FLAT TURRET 




















|; Send for 
= iA CATALOGUE § 
- for °92. 


JONES & LAMSON MACHINE CO., 


Springfield, Vt., U. S. A. 


THE MERRELL MFG. CO. 


Cor. Curtis and Charles St., 
TOLEDO, OHIO, 

Manufacture 

The Best 

and Most 

Complete 

line of 

Hand 

And Power 


PIPE 
THREADING 
MACHINERY 
IN USE. j 


< BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa, 


CURTIS, 


\ 














sz Send for Catalogue. 

















3) ‘yaodesplag “ys 








WE ARE BUILDING SMALL 
COMPOUND YACHT ENCINES 


OF UNUSUALLY FINE DESICNS. 


WE ARE IN A POSITION TO BUILD 
SMALL AND MEDIUM SIZES OF YACHT ENCINES 


YACHT ENCINES. 


AT VERY SHORT NOTICE. 


W. D. FORBES & CO., 
ENGINEERS, 
HOBOKEN, N. J. 





Maule’s “Skeleton” Pipe Die 


ts Manufactured by PANCOAST &@ MAULF, 
Philadelphia, U.S. A. 





isa Skeleton tn construction, 
a Giant in effictency, 
an Infant in price. 
Ask your Jobber for full 
particulars of it, and tf he 
~~ 


cannol give you the desired 
tnformation, we shall be 

most happy todoso, If you 
use any Pipe Dies, this one ts a 


'¢ tool far too good and cheap for you 
not to know all about it. 














SS) xz 
RS "oe, 
<>? oS yy ‘¢ Sr 
4 ) cS “ ¥, 2 
ey ey AND ve. 
Fr N Flask Making Machiner p % 
Ss see G4 
; ONE OF OUR SPECIALTIES, C Oy 






COLLEGE OUTFITS A LEADER. 


J. A. FAY and EGAN CO., 


239 to 259 W. FRONT ST,, Cincinnati, Ohlo, U.S. A, 











MULLER HES 


es 








LAT 










PATENTED. 


| peti en 
BRADFORD MILL CO.., 


Sth and Evans, CINCINNATI, O. 
London House: CHAS. CHURCHILL & CO., L’t'd. 
21 Cross St., Finsbury, London, E. C. Eng 


BARNES’ WATER EMERY 
TOOL GRINDER 


\s. Has no pumps, no valves. No 

a piping required to sup- 
ply it with water, A\l- 
ways ready for use. 
Simplest in construc- 
tion, most efficient in 
operation, Send for 
Catalogue and Prices. 


M F, & John Barnes Co, 


1995 RUBY ST., 


7, ROCKFORD, 
ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lrob. 








ILL 





21 Cross ST., FINSBURY, LONDON, E. C., ENG. 
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WM. SELLERS & C0, Incorporated, 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
‘pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
= Pulleys, Hangers, Couplings, Ete. 
— INJECTORS FOR ALL CLASSES OF BOILERS. 








THE LONG. @ ALLSTATTER CO. 


HAMILTON, OHIO, U. S. A 






POWER PUNCHING and SHEARING 


MACHINERY. 

For Ship Builders, Boiler Makers, Bridge Works, 
Architectural Iron Works, Carriage and Wagon 
Makers, Agricultural Implements, etc., etc. 

Correspondence stating requirements solicited. 


Stover Power Hack Saw. 
Cuts off any Size or omnpe of Metal 


_ TO 4% INCHES 





ski 8 quired to rub 
it. Ww hen bar is cut off 
the mnie anromatto 
ally vit the saw from 
the Ww rk and Sg 
elk ae e ob yo 
is ate 
the Teel ra ie oke than 
on the 


This i is ‘the Most 
Practical Machine 
forthe Purpose ever 


offered to the trade. 
gh shop een afford to 
P be withouti 


Satisfaction ‘iil ed. 
Price, $25.00. 


STOVER NOVELTY WORKS, 
23 RIVER ST., FREEPORT, ILL. 























(mamma 


The use of Hack Saws for cutting metals has in- 


creased a thousand fold, atleast in the last ten 


ay se or since the Star blades were first introduced. 
Before that time England furnished most that were 
used. Now the world’s supply is made in this coun- 


try. We handle nearly all that are made and know 
that the demand doubles every 28 months. 


About two years ago we begin making a Power 
Frame for these Star blades, which has proved to 
be a very great success. The speed and pressure is 
so regulated that one blade will cut all day long, or 
say, ten times as much as when used in a hand 
frame. It will cut all metals up to 4} inches, round 
or square, requiring no attention after the work is 
putin the vise. We can give the names of several 
thousand Iron Workers who are using these Power 
Saws, and we think they will all say that the ma- 
chines are worth to them a great deal more than 
they cost. It is only a question of a very short time 
when alliron working shops will have from one to 
a dozen of these saws inuse. Price, $25. 

We are the only Headquarters for Star Hack, 
Butcher and Bracket Saws, 


MILLERS FALLS CoO., 


93 READE ST., NEW YORK. 












The DETRICK & HARVEY 
MACHINE CO., 


Baltimore, Ma. 


#4, The Open Side 


lron Planers. 


ee WRITE DIRECTLY TO US FOR 


CATALOGUE AND PRICES. 


ee AUTOMA 


»£h| THE BUFFALO 









THE MILLER STEAM PUMP CO., 


- 


ANUFACTURERS OF 


| STEAM PUMPS for EVERY PURPOSE, 


BOILER FEEDERS A SPEGIALTY. 

NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLaAss. 

Discounts and Terms on Application. 





My” For Boiler 
n) —s- Feeding, 


MANUFACTURERS OF 








~~ Elevator _ purposes. 
| Work, 4 Send for 
PulpMills. § Circular, 





a JEANESVILLE IRON 


— LUZERNE CO., PA., 
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TIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


STEAM PUMP CO., 


WORKS, BUFFALO, N. Y. 
76 JOHN STREET, N. Y. CITY. 
BRANCH OFFICES {38-87 CLINTON STREET, CHICAGO, ILLS. 





LOWVILLE IRON WORKS CO., “owyy+e. 
















WORKS, 





BUILDERS OF 


» SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


MINE Pumps, SINKING PUMPS PRESSURE 
Pumps, VacUUM PUMPS, ARTESIAN WELL 


4 tithe ———_—<—<——_$$ 
24 1N. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PLUNGER PUMP. Pumps. PowerR Pumps, Etc., Etc. 





Bi RTHY 


| eae R'S-DETROIL MICH Same 





aS = 








The Moore & White Co,,! 


15th St. & Lehigh Ave., 
PHILADELPHIA, Pa. 


ae The * Moore & White” 
ae Friction Clutches 


Cut-off Couplings. 


Send for Circulars. 


THE STANDARD REVOLUTIONS COUNTER 
A. B. PITKIN MACHINERY CO. 


Provipvence, R. I. 








Boston, Mass. 














Patent Stop Motion. 


W. C. YOUNG M’F'G CO.,"°%:s"" 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 


ROBERT POOLE & SON CO. 


ENCINEERS & MACHINISTS. 
TRANSMISSION MACHINERY 





MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 








THE NORTON IMPROVED SCREW-CUTTING ENCINE LATHE, 
And Manufactured by tt) HENDEY MACHINE CO. Torrington, Conn, U.S. A. 






) 












ys aa 


Carriage ea 


PATENTED MARCH 8TH, 1892. 












for Screw-Cutting. 
Friction Countershaft also furnished with 


the Lathe. ; eZ 
CHAS. CHURCHILL & CO., Ltd., Agents, 21 Cross St., Finsbury, 






THIS LATHE 


Has a Hollow Spindle 17% 
inch. 

Compound or Raise and 
Fall Rest. 

Power Cross Feed. 

Taper Attachment. 

Diameter Front Bearing 
27, x 4Z in, long.’ 

Diameter Back Bearing, 
2% x 3Z in. long. 

Phosphor Brenze Boxes. 

Cuts Screws 1% to 80 per 
inch. 

Feeds from 7% to 400 
cuts per inch. 

Particularly adapted for 
Tool-room use. 


London, England. 































rs 
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SLOW SPEED, MEDIUM SPEED AND HIGH 
= — SPEED ENGINES, 
. LS > Simple, Compound and Tripie-Expansion Engines. 
= : HIGH-PRESSURE BOILERS, 
c= Complete Steam Power Plants of Highest attamable Efficiency 


= Address BUCKEYE ENGINE CO., Salem, 0. 
Or SALES ACENTS: 


ra 
INGINE 2S SALES AGENCY, H.T. PORTER, No. 10 Telephone Building, New York Cit 
GUCKETE EXGINE CO.’S SALES AG Boston, Mass. N. W. ROBINSON, 97 Washington St., Chicago, Tin. 


FISH, No. 61 First St., San Francisco, Cal. 


> Mi ALL. 
Oe ee ee nt eee oe J. M. ARTHUR & CO., Portland, Oregon. 


a. M. MORSE, 511 Commercial Building, St. Louis, Mo. 


ALBANY STEAM ba eal =~. ALBANY, N. Y. 





RETURN AUTOMATIC 
a STEAM PUMPS 


fo AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


m= Renewable Seat and Disc 


VALVES. 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., aig 9 eee 


Branch Office, ew York penne, 
151 Monroe St., CHICAGO. 18 Vesey St., N.Y. 








OSWECO,N. Y. 


AMES IRON WORKS,| ¥ 








THE TWISS IMPROVED AUTOMATIC ENGINE, 


factur 

NELSON W. T Wiss, Zs White ney 
Ave., NEW HAVEN, CONN, 

terNe aw C Se ed onto 

old E eonger effecting asaving 
of 2 » 40 “ er cent. in fuel. 

Als o verti ‘al and marine en- 










> Over 36,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 


Seaemeyacnass STEAM ENGINES 
, 12 to LOO Horse Power 










Every Engine = Adapted to Heavy, 
Continuous Work, 
SUITABLE 


on hend ad immedi- 


CHANDLER & TAYLOR CO. INDIANAPOLIS.IND 


: SWEET’S 
g Measuring Machine. 
The onl micrometer 
that wiil not Jose its 
accuracy by wear. 
Satisfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CoO., 


Syracuse, N. Y. 


CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 








ENGINES & BOILERS 


Stationary & Semi-Portable. 
a S to 25 HORSE-POWER. 
mvae\ } Sigh in Grade. 
IB Low in Price. 
Send for Pamphlet. 


The W. C, LEFFEL CO. 


Greenmount Ave., Springfield, ©, 








Compound Condensing Corliss Engine 
on Independent Condenser. 


ee HANDSOME CATALOCUE FREE. 
3 THE CONOVER MFG. 00., 95 Liberty St., W.Y. 


ENGINEERING CO. 
NICE TOWN 
PHILA. 
49 DEY ST. 
NEW YORK. 


Elevators, Conveyors, Manilla Rope Power Transmission Machinery, Ewart Detachable Link Belting, 
Dodge Chain, Howe Chain, ete. (Chicago-Link-Belt Machinery Co.) 


The HOPPES Live-Steam Feed-Water Purtfer, 


Guaranteed to Prevent Seale in Boilers. 
Tsing any kind of water. 














Hard Sheet Steel Troughs. 
Easily Cleaned. 


HOPPES MANUFACTURING CoO., 
Send for Catalogue D- SPRINGFIELD, OHIO. 


~ DRY TAN LOW WATER ALARM 


Protect your Boilers 
Maier’ s Centrifugal and your Lives. 
Steam Separator. 


Burn less coal, and 
have the satisfaction of 
feeling safe, by using 


> ASHLEY'S ALARM. 


It will prove a good 
» investment. 


o> Ashley Engineering Co, 


136 Liberty Street, 
New Yorx Ciry. 
Agents warted in every State. 












‘or Supplying Clean and Dry Steam 
to Engin Dry Hou t 


i 
a Place Separator as close to engine 
. e steam taking a spiral 
e i tl thread cause 
— rifuga 


possib t! 
ur betwee 

e wate to be thrown by centrif 
e aga t th 

Vy stea “ 


: 
' 


al r tea amit 
Wa Generat vif ra all p ir: 
laos eae ere Dry St aL m is n 


KEYSTONE ENGINE & MACHINE WORKS, 


Fifth and Buttonwood Streets, Philadelphia. 

























MANUFACTURERS 
OF IMPROVED 


CoRLISS, STEAM ENGINES & 


ONTRACTS Q lif 
TAKEN FOR [emecete powers : 


» FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue, 
ALSO BUILDERS OF 


Electric High Speed Engines and 
tite Cs Ice-Making and Refrigerating Machinery. 


spite idl IRON WORKS CoO. 


MEADVILLE, PA. 
New York, 15 Conti: andt St 
re, ¥é is Chamber of Commerce. 
» Manufacturers of the 


‘ "Disk Church” Automat Cut-of Engine 


; ae Single, Tandem Compound, and Triple Expansion. 
4 Horizontal Tubular and Manning Vertical Boilers. 


» ENGINES 


‘Y 
» ere ENGINE oo 
a) 
ata cl POST, N. Y. 
LE EPRESENTATIVES 
= JULIAN SCHOLL & CO. 126 Lib:.ty St., N.Y. 
ii GEO. D. HOFFMAN, 2 Lake St., Chicago 
H.M.SCIPLE & CO., 3d & Ar 











WAY? NESI ‘SBORO, 













AUTOMATIC 
WIGHI SPE ¥: D 


WESTON 


HIGH PRESSURE BOILERS Yep 


AND 


COMPLETE POWER PLANTS 


Ter ee MITE COO ENGTeS “Co pOURRE 


OUR GUARANTEE.WHO DARE MEET IT: 


The engine shall not run one revolution slower a. 
hen fully loaded than when running empty,and 6 educ-fiy\y | 
tion of boiler pressure fiom the greatest to that necessary} i): 
to do the work, will not reduce the speed of engine one 





Sts. Phila, Pa 





{141 Liberty St. New York. NY. « 
Ave. St.Louis,/\o. 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND i, 


AUTOMATIC ENGINES. Gta 








=i 
BRANCH OFFICES: 


265 Washington St., N. ¥. 
46.N 7th St., Philadel iphia 
77 Haverhill St.. Boston 


| 28 W. Randolph St., Chicago 
+ 99 ist Ave , Pittsburgh 
179 Race St. Cincinnati 


¢y THe CASE AUTOMATIC HGH SPEED GIN 


SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation, 
The Latest Development in High Speed Engine Buiiding. 
BUILT IN SIZES FROM 214 to 25 H. P. 


J Manufactured hy THE J.T. CASE ENGINE CO., 


New Britain, Conn., WM. S. HINE, Gen’! Seles Mer. 


PIERCE & MILLER ENGINEERING CO., Selling Agents 
York and Export, 42 Cortlandt Street, N. Y. 











or New 





AiR COMPRESSORS WITH 
Compounn Air Cy Linders, 
ano Compounpn Steam Crr- 
INDERS WITH Meyer or Cor- 
Liss VALves. 


RAND DRILL C0, 


23 Park Place, 
NEW YORK, U.S.A. 
BR ANC H aa ES: Monadnock 


AIR 


Building, Chi Ishpeming 
Sher’ 


ro 
30 T8i6 18 th st bes nve! 
oke 





ado 
83 , Mexic 5 City. 


Bolt Nut is yw = — 














: ete Outfits for Bolt and Car Shops. 
A Bolt C sia Bolt Pointers, 
i Upsetters and Benders, 
ra, Bolt Headers, Nut Tappers, 
Nut Machines, 
% a Washer Machines, Car Link and Pin Machinery. — 


—— The National Machinery Co., Tiffin, 0. 


PUNCHING ° SHEARING MACHINERY 
4° BOILER MAKERS ROLLS. 2 
| New Doty MANUFACTURING (©: 

















s Sanesville 3.4 W engin. | 


ee 
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BROWN & SHARPE MFG. CO., | 
PROVIDENCE, R. I. 


— oo ENGINE LATHE. 


Weight, 1,650 Ibs. 


This Lathe was designed with 
a view to accuracy and durabil- 
ity,and is applicable to the finest 
work in the tool-room or the 
heavier work of the shop. It 
has several special features 
which add to its general effi- 
ciency. 

Circular showing construction 
of head and feed mechanism is 
mailed on application. 





MACHINE TOOLS on Exhibition at 23 South Canal Street, CHICAGO, ILL 


FRED. A. RICH, WESTERN REPRESENTATIVE, 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHIN ‘TOOLS. 
BORING AND TURNING MILLS 


A SPECIALTY. 








Built in sizes to swing from. 27 
inches diameter to 30 feet diameter. 
Housings are double.webbed. Table 
runs on heavy spindle supported by 
a truncated cone extending down 
from bed, making machine self-con- 
tained. Boring Bars counterbalanced 
at all angles. Feeds automatic at 
all angles. 

Correspondence solicited. 








12-FOOT BORING AND TURNING MILL, 
NEW YORK, CHICAGO, 


3 LIBERTY ST. PHENIX BLDG, 


PITTSBURGH, 
LEWIS BLOCK, 











INCREASED SALES 


Show that our customers appreciate the 
value of improvements made in 


JENKINS PACKINC. 

It can be used again and again. Does not 
ROT or BURN out. Have you tried it 
recently ?. If not, DO SO! Look for ‘‘ Trade 
Mark.” JENKINS BROS,, New York 

Philadelphia, Boston and Chicago. 






















vine’ OF 


METAL-WORKING 
MACHINE TOOLS 


FOR RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 

STEAM FORGES, SHIP YARDS, 

BOILER SHOPS, BRIDGE 

WORKS, ETC. 


New York Office, Equitable Building. 
GEORGE PLACE, Agent. 


SVs, == 


NEW 63-INCH LATHE. 


THE ACME MACHINERY CO. 


EKVELAND, 
ee oe i 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 


Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM © CINCINNATI CENTENNIAL, = 


EBERWARDT’S ENTIRELY AUTOMATIC GEAR AND RACK GUTTERS, 


eid — CUTS 


= GEARS AND RACKS 


LIKE THIS. 


MOTOR GEARS 
AND ALL LAKGE WORK. 



















T. DEC, 5, 1882, 
» DEC, 4, 1883 
UG, 25, 1885 


7 wv 
a5 











News 
ne 
eect 
Cae ae 
<r 
—_—ar 
a 
= 


ALL the LARGE PLANTS are 
using our machines, 


BEFORE DECIDING CONSULT 


N. J. R. R. AVE., 


THE PRATT & WHITNEY CO, 


Hartford, Conn., 
MANUFACTURE 

Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright Self-Feeding 
Hand Drilling Machines for Blacksmiths; Upright Drilling Ma- 
chines, single and multi-spindle, both those in which the spindles are without 
feed movement and tables are operated by hand or foot lever, and those in 
which the tables have provision for adjust 
ment, and spindles are fed by hand lever, 
or by hand wheel, or automatically ; also, 
Horizontal Drilling Machines, 
single and multi-spindle. 


WESTERN BRANCH, 100 West W estates St., Chicago, Ill, 

































[PROF FORGINGS 


of Iron, Steel, Copper or 
Bronze. Highest Grade of Excellence. 


The Billings & Spencer Co., Barttors, 


00 O= GO = Es Oe 


























dep. WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


y SCREW MACHINES | 


= FIVE SIZES= 





— o—— 


IRON AND BRASS WORKING MACHINERY. 








SEND FOR ILLUSTRATED CATALOGUE. 
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111- 113 LIBERTY 8T., NEW YORK, 
We carry tho lesesst line of Tools and Supplies in the City. 


QO 2 = S| MANNING, MAXWELL & MOORE 
) ai 5 J 
? o e Manufacturers and Dealers in all kinds of 
on a 
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’ ~ MACHINISTS? HINISTS’ 
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GEO. 








GOULD & EBERHARDT, 








PRICES REDUCED 


Ais W. L DRILLS 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 








Rochester, N. Y. 
J. M. ALLEN, PreEsIpDENT. 
WM. B. FRANKLIN, Vice-PREsIDENT 


WYMAN & GORDON. 
‘wit WORCESTER, MASS. 
rina Sau) ROP FORRINES F. B. ALLEN, SEconpD VICE- PRESIDEN 
se! J. B. PreERcE, SECRETARY & TREASURE! 


















SPUR- AND SPIRAL-GEAREO 


(‘*SELLERS’ MOTION ’’) 


ANE 


MADE BY 


The G. A. GRAY CoO., 


477-483 Sycamore St., CINCINNATI, O. 


| 20 SIZES. 
From 22/’x22"’ 

to 96x72” any 

llength. 











S Ih EK 


OUR ADVERTISEMENT, 


PAGE 18. 


THE HENDEY MACHINE COMPANY, 


TORRINCTON, CONN. 





Manufacturer 
—of— 


J.M.CARPENTER Pera TTT TTT j 








—S Green & Bruen Sts., Newark, N. J. 


PAWTUCKET.R. I. 





APS & DIE 





